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PREFACE. 


This  book  endeavors  to  present  an  account  of  the  diagnostic 
methods  and  processes  needed  by  competent  practitioners  of  the 
present  date.  It  differs  from  other  books  on  the  subject  in  that  it 
makes  no  attempt  to  describe  technical  processes  with  which  the 
writer  has  no  personal  familiarity  and  gives  no  space  to  the  descrip- 
tion of  tests  which  he  believes  to  be  useless. 

To  gain  genuine  familiarity  with  all  the  technical  processes  de- 
scribed in  most  books  on  physical  diagnosis — such  familiarity  as 
makes  one  competent  to  use  them  with  due  regard  for  the  sources 
and  limits  of  error  inherent  in  them — needs  more  than  the  life-time 
of  one  man.  But  unless  one  has  one's  self  used  a  technical  process 
long  enough  to  gain  this  sort  of  mastery  over  it,  one  cannot  prop- 
erly describe  it,  far  less  recommend  it  to  others.  Because  of  my  lack 
of  personal  acquaintance  with  such  methods  as  cystoscopy,  ophthal- 
moscopy, and  laryngoscopy  I  have  attempted  no  description  of  them, 
although  I  believe  they  should  sooner  or  later  be  mastered  by  every 
internist.     All  that  1  have  described  I  know  by  prolonged  use. 

A  book  constructed  on  this  basis  should  make  obvious  what  its 
writer  considers  important  and  what  unimportant,  and  reveal 
therein  not  only  his  opinions  but  his  personal  limitations.  But  I 
believe  there  is  no  longer  a  denmnd  for  books  that  attempt  impar- 
tially to  present  all  that  has  been  or  is  now  thought  of  value  by 
some  one.  The  personal  equation  cannot  and  should  not  be  ig- 
nored. In  diagnosis  as  in  therapeutics  "  W/iat  do  you  find  valua- 
ble? ^^  is  the  question  that  our  contemporaries  ask  of  anyone  of  us, 
not  "  What  has  been  rerovimeiided  ?  " 

In  the  endeavor  further  to  break  down  the  false  distinction  be- 
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tween  clinical  diagnosis  and  laboratory  diagnosis  I  have  described 
all  the  methods  of  getting  at  an  organ — e.g.,  the  kidney — in  a  sin 
gle  section.  Palpation,  thermometry,  urinalysis  are  different  proc- 
esses by  which  we  may  gather  information  about  the  kidney.  The 
student  should  be  accustomed  to  think  of  them  and  practise  them 
in  close  sequence. 

For  the  same  reason  the  most  important  methods  of  investigat- 
ing the  stomach  liave  been  grouped  together  without  any  distinction 
of  "clinical"  and  "laboratory"  procedure. 

For  the  illustrations  I  owe  many  thanks  to  many  persons,  espe- 
cially to  Drs.  Frank  Billings,  A.  E.  Boycott,  E.  G.  Bradford,  E. 
R.  Carson,  J.  Everett  Button,  R.  T.  Edes,  Joel  E.  Goldthwaite, 
J.  S.  Haldaue,  Frederick  T.  Lord,  R.  W.  Lovett,  H.  C.  Masland, 
S.  J.  Meltzer,  Percy  Musgrave,  R.  F.  O'Neil,  J.  E.  Schadle,  AVill- 
iam  H.  Smith,  W.  S.  Thayer,  and  G.  L.  Walton;  also  to  tlie  edi- 
tors of  the  Boston  Medical  and  Surgical  Journal^  the  St.  Paul 
Medical  Journal^  American  Medicine,  The  Journal  of  Experlvievtal 
Medicine,  and  The  Lancet. 

My  assistant.  Dr.  Mary  VV.  Rowley,  has  helped  me  very  much 
with  the  index  as  well  as  with  other  parts  of  the  book. 

190  Marlboro  St.,  Boston. 
June,  ldo5. 
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PHYSICAL  DIAGNOSIS. 


CHAPTER   I. 


DATA    RELATING   TO   THE    BODY   AS   A 

WHOLE. 

I.   WEIGHT. 

To  weigh  the  patient  should  be  part  of  every  physical  examina- 
tion, and  every  physician's  office  shouhl  contain  a  good  set  of 
scales. 

1.  Gain  in  weight,  aside  from  seasonal  changes,  the  increase  in 
normal  growth,  and  convalescence  from  wasting  diseases,  means 
usually : 

(a)  Obesity. 

(ft)  The  accumulation  of  serous  flnid  in  the  body — dropsy,  evi- 
deftt  or  latent. 

The  first  of  these  needs  no  comment.  Latent  accumulation  of 
fluid,  not  evident  in  the  subcutaneons  tissues  or  serous  spaces,  oc- 
curs in  some  forms  of  uncompensated  cardiac  or  renal  disease,  and 
gives  rise  to  an  increase  in  weight  which  may  delude  the  physician 
with  the  false  hope  of  an  improvement  in  the  patient's  condition, 
but  in  reality  calls  for  derivative  treatment  (diuresis,  sweating). 

Obvious  dropsy  has,  of  course,  the  same  effect  on  the  weight 
and  the  same  significance. 

(c)  Myxpedema  is  occasionally  a  cause  of  increased  weight,  i.e., 
when  the  myxoedematous  infiltration  is  widespread  (see  below,  page 
10). 
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2.  Loss  of  Weight, — The  aging  process  is  so  often  associated 
with  loss  of  weight  that  some  writers  speak  of  the  **  cachexia  of  old 
age,^^  In  somci  a  rapid  loss  of  superfluous  fat  may  occur  at  moder- 
ate age,  e.g.y  at  tifty-tive,  and  may  give  rise  to  grave  apprehension 
though  the  general  health  remains  good  and  no  known  disease  de- 
velops. 

Aside  from  this  physiological  change  of  later  life,  most  cases  of 
loss  of  weight  are  due  to : 

(a)  Malnutrition. 

(Jb)  Loss  of  sleep  (whether  from  pain  or  other  cause). 

(c)  Infectious  fevers  and  other  toxaemic  states. 

Under  the  head  of  viaimttrition  come  the  cases  of  oesophageal 
stricture,  chronic  dyspepsia  (with  or  without  gastric  ulcer  or  dila- 
tation) and  gastric  cancer,  chronic  diarrhoea,  the  atrophies  of  in- 
fancy, diabetes  mellitus,  and  the  rare  cases  of  anorexia  nervosa. 

Loss  of  sleep  is,  I  believe,  the  chief  factor  in  the  emaciation  oc- 
curring in  many  painful  illnesses  as  well  as  in  various  other  types 
of  disease.  It  is  only  in  this  way  that  I  can  account  for  the  marked 
emaciation  in  many  cases  of  thoracic  aneurism. 

Toxaemia  is,  1  suppose,  accountable  for  i)art  at  least  of  the  ema- 
ciation in  typhoid,  cirrhotic  liver,  and  tuberculosis. 

11.  TEMPERATURE. 

The  method  of  taking  temperature  is  too  familiar  to  need  expla- 
nation, but  the  student  should  be  aware  of  the  fact  that  hysterics 
and  malingerers  can  and  often  do  raise  the  mercury  in  the  bulb  by 
various  manoeuvres,  unless  they  are  vigilantly  watched.  Dipping 
the  bulb  into  hot  water,  shaking  the  mercury  upward  toward  the 
higher  degrees  of  the  scale,  and  possibly  friction  with  the  tongue 
(?)  are  to  be  suspected. 

In  comatose  patients  and  in  infancy  the  temi)erature  is  best 
taken  by  rectum.  In  others  we  must  be  sure  that  the  lips  do  not 
remain  open  during  the  test,  so  as  to  reduce  the  temperature  of  the 
mouth. 

1.  Fever,  i.e.,  a  temperature  above  99.5°  F.,  in  adults  has  much 
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mora  diagnostic  value  thaii  in  infancy  and  cliildhood.  In  the  lat- 
ter it  is  ofteu  impoBsible  to  make  out  any  patliological  condition  to 
acGOUot  for  a  fever.  After  childhood  the  vast  majonty  of  fevers 
are  found  to  be  due  to : 

(o)  Infections  disease  or  inflammation  of  any  type. 

(b)  Toxseiuia  without  infection — a  much  less  common  and  less 
satisfactory  explanation. 

(e)  Disturbance  of  heat  tcgulation — as  in  sunstroke,  after  the 
use  of  atropine,  and  in  nervous  excitement,  e.{t.,  just  after  entering 
a  hospital. ' 

For  each  causes  we  aeai-ch  when  the  thermometer  indicates 
fever. 

Types  offei:er  often  referred  to  are : 

(o)  "  Continued  fever,"  one  which  does  not  return  to  normal  at 
any  period  in  the  twenty-fonr  liours,  as  in  many  cases  of  typhoid, 
pneumonia,  and  tuberculosis. 

(i)  "Intermittent"  " /lectir,"  oi'^  septic"  fever,  one  which  disap- 
pears once  or  more  in  twenty-four  liours,  as  in  double  t«i-tian  mala- 
ria and  septic  fevers  of  various  types  (including  mixed  infections  in 
tubercniosis). 

A  fever  which  disappears  suddenly  anil  [wrmanently  is  said  to 
end  by  "  crisis,"  while  one  which  gradually  p  ,sses  off  in  the  course 
of  several  days  ends  by  "  li/xii'." 

2.  Subnomml  temperirlure  is  ofteu  seen  in  wasting  disease  (can- 
cer), nephritis,  uncompensated  heart  disease,  and  myxcedema.  It 
is  rarely  of  diagnostic  value,  but  is  a  rough  measure  of  the  degree 
of  pi-ostration. 

3.  Chills  (due  usnally  to  a  siitlden  rise  in  temperature)  are  seen 
chiefly  in: 

(o)  Sepsis  of  any  type. 

(b)  Malaria. 

(c)  Onset  of  acute  infections. 

(d)  "Nervous"  states. 

After  tlie  passage  of  a  catheter,  after  oi  during  labor,  and  after 
'  The  btter  event  may  also  reduce  (temporarily)  a  high  fever  to  nornial  or 
below  iL 
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infusion  of  saline  solution,  a  chill  is  often  seen,  but  not  easily  ex- 
plained. 

True  chill,  with  shivering  and  chattering  teeth,  is  distinguished 
from  chilliness  without  any  shivering.  Chilliness  is  far  less  signifi- 
cant and  often  goes  without  fever;  true  chill  rarely  does. 

The  cause  of  true  chills  can  usually  be  determined  by  blood 
examination  (leueocytosis,  malarial  parasites)  and  by  the  general 
physical  examination. 


THE     HEAD    AND     FACE;     THE     NECK. 

THE    HEAD    AND    FACE. 

Almost  all  that  we  caii  learn  about  the  tuanifestatioiis  of  dis- 
ease  on  the  head  and  face  is  to  be  learued  by  the  use  of  our  eyes, 
by  ittgpi-ftiun,  as  the  term  is.  Other 
methods — percussion,  x-ray,  palpa- 
tiim — yield  but  little,  I  shall  beffin 
at  the  toji. 

I.  The  Ckajjial  Vault. 

!.   The  S/iape  and  Size  of  the 
Cranium. 

The  shape  and  size  of  the  craniuUi 
uuncern  us,  especially  lu  ohildreu. 

(n)  Abniirmallij  small  aTAUiA  (ini- 
inocephalia)  are  apt  to  mean  idiocy, 
e3])eciaUy  if  the  sutures  are  closed. 

(6)  An   adnormaJlr/  large  head  is 
seen  in  hijdmeephalm  (see  Fig.   1), 
associated    with    enormous    "open" 
nii.i.- tijiipi..i.i,.iiii-,  areas  uncovered  by  bone  and  a  pe- 

culiar downward  iuclinatioii  of  the 
eyes,  which  are  partly  covered  by  the  eyelids  and  shovr  a  white 
margin  above  the  iris.     This  condition  is  to  be  distinguished  from  the 
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(e)  Raehitic  head,  which  is  flatter  at  the  vertex  and  more  pro- 
tuberant Ht  the  frontal  eminences,  giving  it  a  K'/mrrtsh  outline,  con- 
trusted  with  the  tjliibuhir  shajx.-  anil  rounded  vertex  of  the  hydro' 
cephalic.     In  rickets  there  are  uo  changes  in  the  eyes. 

(f/)  lu  adult  life  au  eulargemeut  of  the  skull,  due  to  bony  thick- 


1 


ening,  forms  part  of  the  rare  disease,  o»lflti»  ih-j'urwant:  (Paget's 
disease),  associated  with  thickening  and  itowiug  of  thii  long  bones 
(see  Pig.  2). 

2.    The.  Fontanels. 

The  anterior  and  larger  fontanel  i-emains  about  the  same  size  for 
the  first  year  of  life,  then  iliiuinishes,  and  closes  almut  the  twenti- 
eth month.  The  ])osterior  closes  in  about  six  weeks.  In  rickets, 
hydrocephalus,  hereditary  syphilis,  and  cretinism,  the  fontanels 
and  sutures  remain  open  after  the  noriual  time  limit. 

(n)  Hul'jiiiff  ftiiUiind.i  mean  increased  intracranial  tension  (hy- 
drocephalus, hemorrhage,  menhigitis,  or  any  acute  febrile  disease 
without  dyspnoea),     (i)  Depressed  fontaneU  are  seen  in  severe  diar- 
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,,  wasting  diseases,  uollapsed  stateH,  and  a<jut«  dyapiioeic  condi- 

3.    T/ie  Hair. 

fhll-l  often  riilis  llie  hair  off  tlie  back  of  ita  head 
Jie  [liUiiw.     (TiiLS  ia  aaaociak'd  with  profuse 
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sweating  of  tiie  head.)  I'atchy  baldness  occurs  in  the  skin  disease 
alopecia  areata,  anil  occasionally  over  the  painful  area  iu  trigem- 
inal neuralgia. 

(fi)  General  loss  of  hriir  oocms  noriaally  after  many  acute  fevers 
and  with  advancing  age.  Early  baldness  (under  thirty-tive)  is  often 
hereditary.     Sj/phiUK  may  produce  a  rapid  loss  of  hair,  local  or 
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general,  and  the  same  ia  true  of  mipupdenm;  but  iu  both  tliese  dis- 
eases the  hair  usually  grows  agaui  in  coiivalesceuce. 

(e)  I'aragitet  (/reriicu(i)   arc  worth   lookiug  for  in   the  dirtier 
classes  aud  those  associated  with  them  (teachers).     Theit  eggs  ad- 


fi-o  lij  ihu  hiiira  and  iire  faiuiHarly  kuowu  as  "oits."     An  eczema 

V  iti'liiiig  ik'nimtitis  ufu-n  results. 


Hi'nrii,  i<riii>tlon»,  and  bony  nodes  are  imiwrtaut. 
(..)  H:u-«  limy  U.  du«  tr.  trauma  or  to  old  svpldlitic  i>eriostiti8. 
Iliu  i>|ilU|>il<<  urt«ii  ckiUi  Ilia  fLwhead  in  fttUiug." 
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(/')  Eriijit'wiia  often  seen  on  the  forehead  are  those  uf  acne, 
syphilis,  aiid  siiiall]iox,  Thess  way  resemble  each  other  closely, 
and  are  to  be  distinguished  by  the  history,  the  presence  of  lesions 


rrti  other  jiaits  of  the  body,  and  the  ooucomitant  Bi^iis  (fever,  pros- 
ti-ation,  etc.). 

(e)  NoiIks  may  he  the  result  of  many  bumps  in  childhood  or  may 
be  canned  by  a  eypbllitio  peiiostitia  (see  I'ig.  3).  The  history  must 
decide. 

III.  Tub  FAfK  as  a  Whole. 

Very  obaractoristio  even  at  a  glance  is  the  face  of  (x)  iicrome- 
ijiitSa.     A  sti'ong  fiiniily  likeness  seems  to  jiervade  all  well-maiked 
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casea  {see  Figs.  4  and  5).  The  huge,  bony  "  whopper  jaw  "  is  the 
most  striking  item,  then  the  prominent  cheek  bones,  and  tlie  ridge 
above  the  eyes.     The  nose  and  cliin  are  very  targe. 

(6)  Mijxiedema  (see  Fig.  (!)  is  not  8u  characteristio  and  might 
easily  be  mistaken  for  nephritis  or  nonnal  stupidity  witli  obesity. 
The  presence  of  dry  skin,  falling 
hair,  mental  (Inluess,  and  subnormal 
temperature,  all  supervening  simul- 
taneously   witliin    a    few    weeks    or 


months,  make  us  8U8]>ect  the 
pufflness  of  the  face  is  not  true  o^deni 


I'alpation  shows  that  the 
L,  as  it  does  not  pit  ou  press- 


(<)  CivtinUm — the  infantile  form  of  myxoadema — can  generally 
be  recognized  by  sight  alone  (see  Fig.  7).  Here  the  tongue  U 
often  protruded,  and  there  are  often  jmt-belly  and  deformed  legs. 

(rf)  III  adenoids  of  the  nasophaiTnic  the  child's  mouth  is  often 
opeo,  the  nose  looks  pinched,  the  expression  is  stupid  (see  Fig.  8). 
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There  is  a  history  of  mouth-breathing  aud  snoring,  with  frequent 
"colds,"  a  high-arched  palate,  and  perhaps  deafnesH. 

(e)  \n paralysis  ayitans  the  "mask-} ike"  face  shows  almoBt  no 
change  of  expression,  whatever  the  patient  says  or  does.     The  neck 

is  usually  iiii;Ii[ii.'d   ft).\v;iia.    w\   si>   riKitl  t.lial.  uln'ii  ilir   patient 


wishes  to  look  to  right  or  left  liis  whole  body  rotates  like  a  statue 
on  a  pivot. 

(/)  In  Graved  digeiuie  (exophthaltaic  goitre)  the  aUirtU-d  or 
frightened  look  is  characteristic,  though  the  expression  is  almost 
wholly  due  to  the  bulging  of  the  eyes  aud  their  quick  motions 
(Kg-  9). 

(jf)  In  lejfroxi/  the  general  expression  is  of  a  siijirra/niniiatiee  af 
akin  on  the  patient's  face,  reminding  us  of  some  aninial  ("leoniue 
face")  (Fig.  10). 

(A)  In  e^rly  j/At/iieU  one  often  notices  the  clear,  delicate  skin, 


fiue  hair,  long  L'j-elnslies,  widu  pupils— "ai»pealing  eyes."     Pallor 
aiid  a  febrile  tliish  (lieetlc)  eoine  later  in  some  cases. 

(»)  J/ter  roiiiithiff  the  faoe  has  often  a.  drawn,  pinche<!,  anxious 
look,  which  lias  often  been  supjHjaed  to  be  characteriatic  of  general 
peritonitis,  intestinal  obstruction,  or  other  diseases  accompanied  by 
vomiting;  but  I  do  not  recognize 
any  single  expression  as  charac- 
teristic of  ]ievif.nni':il  li-siniis. 

(J)  c;,/-~ 


be  stiown  not  only  iu  a  i-ed  nose,  but  ofteuer  in  a  iieculiar,  smiiorhed- 
iiirt  look,  due,  I  suppose,  to  an  extra  but  evenly  distriltuted  ac- 
cuuiutatiou  of  subciibmeous  fat. 

(&)  Au  aedemaiiniK  or  swolleu  face  is  much  more  easily  noticed 
by  the  patient  or  bis  friends  thau  by  one  who  is  uot  familiar  with 
his  normal  look.  It  usually  points  to  nephritis,  but  may  occur  in 
heart  disease,  and  sometimes  (especially  in  the  morning)  without 
any  known  cause.  When  combined  with  amemia,  the  puffy  face 
gives  a  peouliai'  "  pasty  "  look  (chronic  diffuse  nephritis). 
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IV.  Movements  of  the  Head  and  Face. 

1.  The  Shaking  Head, 

This  occurs  often  in  old  age,  occasionally  in  jmi^alys^is  agitans 
(which  oftener  affects  the  hands),  and  in  toxic  conditions  (alcohol, 
tobacco,  opium).     In  some  cases  no  cause  can  be  found. 

2.  Spasms  of  the  Face. 

Spasms  of  the  face,  i,e,y  sudden,  quick  contractions  of  certain 
facial  muscles,  such  as  winking-spasm,  jerking  of  a  corner  of  the 
mouthy  or  sniffing,  occur  chiefly : 

(a)  As  a  matter  of  habit  without  other  disease. 

(h)  As  a  part  of  the  disease  chorea^  associated  with  similar 
"  restless "  motions  of  the  hands  and  feet.  We  often  see  these 
spasms  in  school-children ;  occasionally  in  pregnant  women. 

(c)  By  imitation^  in  schools  and  institutions,  these  spasms  may 
spread  like  an  epidemic. 

From  habit  spasms,  which  persist  for  months  or  years  in  one  or 
two  groups  of  muscles,  true  chorea  is  distinguished  by  its  involve- 
ment of  the  hands,  feet,  and  other  parts,  by  its  frequent  association 
with  Joint  pain  and  endocarditis  (see  page  493),  and  by  its  short 
course  (eight  to  ten  weeks  on  the  average). 

In  hysterical  conditions  and  hereditary  brain  defects,  various 
other  spasms  occur  (see  below,  page  506). 

V.  The  Eyes. 

I  shall  not  attempt  to  deal  with  lesions  essentially  local  (sucli 
as  a  "sty"),  and  shall  confine  myself  to  data  that  have  diagnostic 
value  in  relation  to  the  rest  of  the  body. 

1.    (Edema  of  the  Lids. 

(Edema  of  lids,  especially  the  lower,  often  accumulates  in  the 
night  and  is  seen  in  the  early  morning,  without  known  cause  or 
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after  a  debauch.     In  other  cases  it  usually  points  to  the  existence 
of: 

(a)  Nephritis  (prove  by  urinary  examination). 

(b)  Amemia  (prove  by  blood  examination). 

(c)  Meusles  and  wh<toping-co\igh  (eruption,  paroxysms  of  cough). 
llarer  causes  are  trichiniasis,  angioneurotic  oadema^  and  erysipelas, 
Trichiniasis  is  recognized  by  the  presence  of  fever,  muscular  ten- 
derness, and  an  excess  of  eosinophiles  in  the  blood. 

In  angioneurotic  cedema  there  is  usually  a  previous  history  of 
similar  transitory  swellings  in  other  parts  of  the  body. 

The  acute  onset,  red  blush,  high  fever,  and  general  prostration 
distinguish  the  a^deuja  of  erysipelas. 

2.  Dark  Circles  under  the  Eyes 

may  appear  in  any  debilitated  stage,  e,g,j  from  loss  of  sleep,  hun- 
ger, menstruation,  masturbation,  etc. 

3.   "Pink  Eye^^  or  Conjunctivitis. 

This  affection  forms  part  of  hay  fever,  measles,  yellow  fever, 
and  some  cases  of  influenza.  It  may  also  occur  as  an  independent 
infection.  It  follows  overdoses  of  iodide  of  potash  or  arsenic 
TJie  whole  conjunctiva  is  reddened,  in  contradistinction  from  the 
reddening  about  the  iris  seen  in  iritis. 

r 

4.  Jaundice, 

Jaundice,  the  yellow  coloration  of  the  white  of  the  eye  by  bile 
pigment,  is  easily  recognized  and  can  be  confounded  only  with  sub- 
con  junctiral  fat,  wliich  differs  from  jaundice  in  that  it  appears  in 
spots  and  patches,  not  covering  the  whole  sclera,  as  jaundice  does. 

The  skin,  mucous  membranes,  urine,  and  sweat  are  also  bile- 
stained  in  most  cases,  and  the  circulation  of  the  bile  in  the  blood 
often  produces  slow  jndse,  itching,  and  inental  depression.  Lack  of 
bile  in  the  gut  leads  to  flatulence  and  clay-coloi-ed  stools. 

The  commonest  causes  are:   (ja)    Biliary  obstruction  (catarrh| 
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stone  or  tumors  obstructing  the  bile  ducts,  hepatic  cirrhosis,  or 
syphilis  constricting  them). 

(i),  Toxoemia  (malaria,  sepsis,  icterus  of  the  new-born,  perni- 
cious anaemia). 

5.   The  Pupils, 

The  normal  reflexes  to  light  and  distance  are  tested  as  follows : 
Let  the  patient  face  the  light  and  cover  one  eye  with  the  hand. 
On  withdrawing  the  hand,  the  pupil  contracts.  Then  turn  the  pa- 
tient away  from  the  light  and  let  him  look  at  the  farthest  corner  of 
the  room.  The  pupil  expands.  Make  him  look  at  your  finger  a 
few  inches  distant  from  his  eyes.  The  pupil  contracts.  Each  pu- 
pil should  be  examined  separately. 

The  value  of  the  pupils  in  diagnosis  has  been  greatly  overesti- 
mated. There  are,  in  fact,  comparatively  few  conditions  in  which 
they  yield  us  important  diagnostic  evidence,  for,  although  they  are 
very  often  abnormal,  the  abnormalities  are  seldom  characteristic  of 
any  single  pathological  condition  and  throw  little  light  on  the  diag- 
nosis. 

A.  The  Argyll-Robkrtsox  pupil  reacts  to  distance,  but  not  to 
light.  It  is  of  great  value  as  a  factor  in  the  diagnosis  of  tabes  dor- 
salis  and  dementia  paralytica. 

B.  Dilated  Pupils. — (a)  Many  phthisical  patients  show  a 
more  or  less  transient  dilatation  of  one  or  both  pupils.  (J))  Blind- 
ness  or  deficient  sight  (from  any  cause)  may  cause  dilatation  of  the 
pupil,  (e)  Other  common  causes  are  distress  or  strong  emotion  from 
any  cause,  many  fevers  and  comatose  states,  and  the  use  of  mydri- 
atic drugs. 

C.  Contracted  pupils  are  common  in  old  age  and  in  photo- 
phobia from  any  cause.  Disease  high  up  in  the  spinal  cord  (tabes, 
geneml  paralysis,  etc.)  may  produce  contraction  {spinal  viyosis)  by 
paralyzing  the  sympathetic  dilators.  Aortic  aneurism,  may  produce 
in  the  same  way  contraction  of  one  pupil  (see  below,  page  284). 

D.  Contraction  with  irregular  outline  and  sluggish  reac- 
tions is  often  seen  in  iritis  as  a  result  of  adhesions  to  the  lens  (pos- 
terior synechise). 
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().    TJte   Vorncn, 

(a)  Amia  senilis,  a  grayish  ring  at  the  circumference  of  the 
cornea,  is  one  of  the  ehissical  signs  of  ohl  age  anil  arteriosclerosis. 

(/>)  StjpJiUitic  he  rat  if  is,  usually  seen  in  the  hereditary  form  of 
the  disease,  produc^es  an  irregularly  distributed  haziness  of  the  cor- 
nea, usually  in  both  eyes  and  before  the  sixteenth  year.  Diagnosis 
depends  on  other  evidences  of  syphilis. 

VI.  OfUTLAK  Motions. 

(a)  J^fostSy  or  dropping  of  the  eyelid,  is  usually  unilateral  and 
dei>endent  on  paralysis  of  the  tliird  nerve.  Its  most  frequent  cause 
is  syphilis.  The  eye  is  usually  drawn  out  by  the  [iction  of  the  un- 
paralyzed  external  rectus.  Moderate,  bilateral  ptosis  is  common  in 
hysterical  and  neurasthenic  conditions. 

(A)  Sf/iiliff  (strabismus)  is  called  ea-frrna/  if  the  eye  turns  out, 
intoniid  if  it  turns  in.  Of  its  many  ty[)es  and  causes  I  mention 
only  the  acute  cases  due  to  intracranial  lesions,  such  as  tuberculous 
and  epidemics  meningitis,  syphilis,  tumors. 

(r)  Xt/stdf/tnus  is  a  rai)id  horizontal  oscillation  of  both  eyeballs. 
It  may  be  the  n'sult  of  albinism  or  of  various  local  eye  troubles,  but 
is  an  im|)ort.ant  member  of  the  symptom  group  characteristic  of 
multijtlc  aclrmsis.  It  may,  however,  occur  in  luany  other  brain  le- 
sions. 

VII.  Thk  Kktixa. 

The  lesions  which  are  of  greatest  interest  in  general  medicine 
are:  Uetiiuil  hemorrhage,  optic  neuritis,  and  optic  atrophy. 

(//)  lirthial  /it'morr/t<tt/rs,  with  or  witliout  other  retinal  changes, 
are  important  signs  <U'  in'/Jfrifls,  (/ntrr  tnnrinlas,  and  dhihetes, 

(Ji)  Optir  nt'Hn'fIs  (usually  bilateral)  is  of  great  value  in  the 
diagnosis  of  hrfihi  tumors^  fuhrrrttfous  mniuif/lfis^  and  brain  abscess. 
It  also  forms  ]>art  of  the  lesions  in  nuuiy  castas  (^f  nephritis  and 
dialn^tes. 

(f")  <>/>//«'  nfropJut  may  W  tlie  end  result  of  any  of  the  types  of 
optic  neuritis  just  nu>nti(^ned,  or  in  a  ]uimary  f(U'm   is  important 
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evidence  of  tabes  dorsalis.     Many  oases  oceur  witliont  any  known 
cause. 

VIII.   Thk  Nosk. 

1.  Size  and  Shape . — Tlio  enlargement  of  all  the  tissues  of  the 
nose  occurring  in  ucromcfjnhj  lias  already  been  mentioned.  In 
tnijxccdema  the  nostrils  are  sometimes  thickened  and  the  whole  nose 
loses  its  delicacy  of  shape.  A  red  lutse  is  po[)ularly  and  correctly 
associated  with  alcoholism^  but  in  many  oases  identical  appearances 
are  produced  by  acne  rosacea  or  by  lui)us  erythematosus,  as  well  as 
by  circulatory  anomalies  without  any  other  disease. 

Falling  in  of  the  hridtje  of  the  nose  may  be  due  to  sijphilis  of 
the  nasal  bone^j  especially  when  there  are  scars  over  the  sunken 
portion,  but  is  sometimes  present  without  any  disease. 

The  small,  narrow  nose  associated  with  adenoid  (jrowths  has 
already  been  mentioned. 

2.  The  nostrils  move  visibly  in  many  oonditi(ms  involving  dysp- 
noea (diseases  of  the  heart  and  lungs,  acute  infections,  etc.),  and 
this  is  sometimes  useful  in  suggesting  to  the  physician  the  possibil- 
ity of  pneumonia,  hitherto  unsuspected.  Dried  blood  iii  the  nostrils 
may  be  of  value  as  evidences  of  recent  nosebleed. 

3.  Nosehleed  suggests  especially  trauma,  infectious  fevers  (par- 
ticularly typhoid),  and  hemorrhagic  diseases  (purpura,  hsemophilia, 
acute  leukaemia). 

4.  A  nasal  discJiarge  in  a  young  infant  ("  snuffles  ")  suggests 
hereditary  sij2)hUis,  In  adults  the  familiar  "  cold  in  the  head  "  may 
need  a  bacteriological  examination  to  exclude  the  possibility  of 
nusal  diphtheiHa  or  to  coniirm  a  diagnosis  of  influenza. 

5.  A  small,  indolent,  loiig-standing  sore  on  the  nose  or  near  the 
corner  of  the  eye  should  always  suggest  epitholioina  and  tuberculo- 
sis. Microscopic  examination  may  be  necessary  to  determine  the 
diagnosis. 

6.  The  consideration  of  local  disease  within  the  nose  does  not  fall 

within  the  scope  of  this  book,  but  is  suggested  by  local  pain,  difti- 

culty  inbreathing  through  the  nose,  frequent  "colds,"  find  a.sthma. 

(For  the  examination  of  the  ears,  see  below,  p.  503.) 
2 
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IX.  The  Lips. 

1.  Pallor  of  the  mucous  membrane  of  the  lips  suggests,  though 
it  never  proves,  anaemia.  No  diagnosis  of  anaemia  should  be  made 
wilhoUt  at  least  testing  the  haemoglobin  (Tallqvist's  scale).  One 
mifiute  suiliees. 

-  2.  -  Cyanosis,  a  purplish  or  slatey-blue  color  of  the  lips,  occurs 
in  some  healthy  persons  from  simple  "weathering."  When  well 
marked,  however,  it  should  always  suggest : — (a)  Heart  disease 
(elspecially  mitral  or  congenital  lesions). — (/>)  Lung  diseases  (espe- 
cially emphysema  and  pneumonia). — (c)  Poisonhig  by  acetanilid  or 
other  coal-tar  antipyretics,  producing  metliaemoglobinaemia. 

The  last  is  easily  tested  by  noting  the  brownish  (not  red)  tint 
of  the  blood  when  soaked  into  filter  paper,  as  in  performing  Tall- 
qvist's  haemoglobin  test;  the  test  should  be  confirmed  by  the  his- 
tory. Disease  of  the  heart  or  lung  is  identified  by  physical  exami- 
nation of  the  chest. 

3.  Parted  lips,  an  open  mouth,  may  be  a  mei-e  habit  or  may  be 
due  to  nasal  obstruction  (adenoids).  Idiots  and  cretins  are  very 
apt  to  keep  their  mouths  open,  whether  there  is  enlargement  of  the 
tongue  or  not.  Dyspncta  may  compel  a  patient  to  keep  his  mouth 
open  so  as  to  get  more  air. 

In  cold  weather  a  crack  or  Jissu re  may  appear,  usually  in  the 
centre  of  the  lower  lip,  and  in  poorly  nourished  individuals  may 
persist  for  weeks.  At  the  corners  of  the  mouth  fissures  or  cracks 
may  be*due  to  chapping  or  "  cold-sores  "  (herpes),  but  if  they  persist 
for  weeks  in  young  children  tliey  are  very  suggestive  of  syphilis. 
White  linear  sears  radiating  from  the  corners  of  tlie  mouth  are  pre- 
sumptive evidence  of  liealed  syphilitic  lesions,  oftenest  congenital. 

4.  The  viucous  patches  of  sypliilis — white,  sharply  bounded 
areas  about  the  size  of  the  little-finger  nail — are  often  seen  at  the 
junction  of  the  skin  with  the  labial  mucous  membrane,  especially  at 
the  corners  of  the  mouth. 

6.  //^»/7>f\«f  ("cold  sores'')  is  due  to  a  lesion  of  the  Gasserian 
ganglion,  with  resulting  *'  trophic  "  disturbances  of  the  regions  sup- 
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")  may  accom- 


plied  by  the  trigeminal  nerve.  Api)eariiig  Brat  aa  a  cluster  of  veai- 
1  oles  ("  water  blistei's  ")  which  hreak  and  k-ave  a  small  acre  near  the 
I  mouth,  herpes  is  to  be  dlstluguislied  by :  (a)  itj<  distribution,  near 
the  tenninatioiis  of  some  branch  or  branciies  of  ttie  trigeminal  nerve 
("herpes  frojitalis,  naaalis, 
labialis");  (J)  by  ita  lasting 
but  a  few  days;  and  (r)  liy 
tho  absence  of  siiiiilav  lesions 
elsewhere.  It  may  be  con- 
nected with  a.  "pold"  (which 
ia  often  a  disease  of  tlie  tri- 
geminus), but  it  frequently  ^^^^  ^^  _, 
ftccurs  without  any  discov- 
erable cause.  Herpetic  stomatitis  ("canker 
pany  it. 

6.  Epithelinma '  of  the  Up  anil  rhnncre  should  be  suspected  when- 
ever a  long-standing  sore  ia  discovered  there.  Epithelioma  occurs 
almost  always  on  the  lower  lip  in  a  man  past  middle  life  (see  Fig. 
11).  It  lasts  longer  than  chatiei'c,  is  slower  in  producing  glandular 
enlai'gcment  at  the  angle  of  tlie  jaw, 
and  is  not  iissociated  with  other  syph- 
ilitic lesions. 

7.  Ciuiwre-  ofthf  lip  is  commoner 
in  women  and  may  occur  at  any  age, 
csjjecially  under  forty.  The  sore 
usually  lasts  but  a  few  weeks,  ex- 
rhi's  early  enlargement  of  the  glands, 
niKl  is  usually  associated  with  other 
mnnifestations  of  ayphilis  (see  Fig. 
12). 

8.  Ani/ioneurotie    oedema    appears 
l-as  a  sudden,  painless,  apparently  causeless  swelling  of  the  whole 

>  It  does  Imnn  to  eall  tills  lesion  "eanerr"  l>ccau««  this  term  tsso  firmly  &s- 
I  soctatcd  in  tbu  lay  ndiid  with  mi'taalasia,  recunvncir,  and  death  lliat  udhm- 
j  suffering  may  riMult  when  the  patieot  or  Lis  family  learas  tlml  he  has 
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lip  (see  Fig,  13),  wliieli  may  attain  <loiil>le  its  normal  si^e.  The 
iliagiiosis  ik'pi'uds  im  tin'  nxpliisiiiii  of  n\]  known  causes  (trauma, 
iiifectioii,  insect  bites)  and  on 
tlio  liistory  of  similar  swelUiign 
(on  the  lip  or  elsewhere)  in  the 
l>ast. 

H,  The  enlarffemftit  of  the 
///'s  ill  jiiyxcudema  and  cretin- 
ism has  been  mentioned  above 
(page  18). 

10.  Ifare-li/)  ia  a  vertical 
filit  (congenital  deficiency)  in 
tlic  npper  lip  opposite  to  the 
tnistril;  it  is  often  connected 
with  an  ante  to- posterior  cleft 
lliioug!)  tlie  hard  palate  ("cleft 
palate").  The  lesion  maybe 
diiiilile,  leaving  a  small  island 
.[,,.  of  tisane  continnous  with  the 
nasal  septum  (intermaxillary 
glance. 

X.  TiiK  Tkkth. 
The  first  set  of  teeth  is  fairly  constant  in  its  order  and  date  of 
ftpjieaiftjiet?.  In  Fig.  14  the  number  of  the  month  when  eaiili  tooth 
is  most  apt  to  a|)iK>ai'  is  marked  on  the  tooth.  The  second  set  (per- 
manent tpfltli)  arrives  (less  regularly)  between  the  sixth  and  the 
flftoenth  year,  except  the  "  wisdom 
teetli,"  whidh  appear  nltout  the  twenty- 
llrst  year. 

1.  Ilirl-rtt  or  crotinism  ofu-n  dc- 
laya  dentition  ooiisidomhly. 

2,  C'lHi/i-nittii  »i/}i/iili»  may  l»i  as- 
■mnab^d  witit  dcfimuiticM  of  tlic  cen- 
tral iimiwirn  (|H<ruiaii<<»t),     The  most  f>«- 
cnnNtant  in  lliut  ahnwu  in  Kiu-  M>-  "i. 


lioiic).     Diagiio 


J 
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3.  Teeth-ijr'iiidiii'j. — ^Nervoua,  deiicatt;,  oversensitive  childi'en 
often  griuil  their  teeth  in  tlieir  sleep.  There  is  no  foundation  for 
tlia  popular  superstition  that  this  act  indicates  "  worms." 


XI.  The  Ukeath. 

Foul  breath  is  oftenest  due  to : 

(«)  Poul  teeth  and  gums  (neglected). 

(Ji)  Stomatitis  of  any  variety. 

(«)  Gastric  fer mentation  (with  or  without  constipation). 

Bai-er  causes  are  ahscest  or  gangrene  of  the  lung,  in  which  the 
breath  may  be  intensely  foul;  the  source  of  the  odor  is  made  evi- 
dent by  the  sputa. 

Acctotie  lireath  lias  a  faintly  sweetish  odor,  which  has  been  com- 
partid  to  that  of  chloroform,  new-mown  liay,  and  rotting  apples- 
Itocuursnot  only  in  diabetes,  but  in  various  conditions  involving 
starvation  (vomiting,  fevers),  and  especially,  but  uot  only,  a  lack 
of  carbohydrates.' 

Ill  uriF.mi'i.  a  foul  odor  is  often  noticed,  and  an  ammoniacal 
("urinous")  amell  has  been  mentioned  by  many  writers.  In  tg- 
phoid  and  in  sgpliilU  some  persons  seem  to  detect  a  characteristic 
odor,  but  tlie  evidence  is  insufficient.     A/cuholic  breath  is  often  of 

'8co  Taylor:  "Stndii's  on  un  Asta-frcu  Diet."  Univureity  of  Culllomift 
Fublicnlion,  July  aoili.  1904. 
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value  in  correcting  the  false  statements  of  its  possessor.  In  coma- 
tose persons  ive  must  remember  that  a  drink  may  have  been  taken 
just  before  an  attack  of  apoplexy  or  any  other  cause  for  coma,  so 
that  an  alcoholic  breath  in  comatose  patients  does  not  prove  that 
the  coma  is  due  to  alcohol. 

In  2>oisoning  by  illuminating  gas  the  gaseous  odor  of  the  breath 
may  be  noticed. 

XII.  The  Tongue. 

The  act  of  protruding  the  tongue  may  give  us  valuable  informa- 
tion on  the  condition  of  the  nervous  system. 

(a)  The  hesitatingy  tremulous  tongue  of  typhoidal  states  is  very 
chai'acteristic.  Simple  tremor  is  seen  in  alcoholism,  dementia  par- 
alytica, and  weakness. 

(Ji)  If  the  tongue  is  protruded  to  one  side,  it  usually  means  facial 
paralysis  as  part  of  a  hemiplegia;  rarely  it  is  due  to  lesions  of  the 
hypoglossal  nerve  or  its  nucleus  (in  bulbar  paralysis  or  tabes). 

(c)  A  coated  tongue  (due  mostly  to  lack  of  saliva)  is  not  often  of 
much  value  in  diagnosis,  and  there  is  no  need  to  distinguish  the 
varieties  and  colors  of  coats ;  but  a  few  suggestions  may  be  obtained 
from  it.  Many  persons  who  seem  otherwise  perfectly  healthy  have 
coated  tongues  in  the  early  morning.  This  is  especially  true  in 
mouth-breathers,  in  smokers,  and  in  those  who  keep  late  hours. 

In  those  whose  tongues  are  usually  clean  the  appearance  of  a 
coat  is  associated  often  with  gastric  fermentation,  constipation,  or 
fevers. 

A  clean  tongue  in  a  dj/spejjtic  suggests  hyperacidity  or  gastric 
ulcer.  This  point  I  have  found  of  more  value  than  any  inference 
from  a  coated  tongue. 

A  drgy  brown-coated ,  perhaps  cracked  tongue  goes  with  serious 
exhausted  states  and  wasting  diseases  with  or  without  fever. 

(r/)  Cyanosis  dJidi  jaundice  may  be  seen  in  the  tongue,  but  bet- 
ter elsewhere. 

(e)  Indentation  of  the  edges  of  the  tongue  by  the  teeth  occurs 
especially  in  foul,  neglected  mouths,  but  has  no  diagnostic  value. 

(/)  Herpes  ("canker  ")  often  occurs  on  the  tongue;  it  begins  as 
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a  ^oup  of  vesicles,  but  these  nipture  so  soon  that  we  usually  see 
first  a  very  small,  grayish  ulcer  with  a  red  areola.  It  heala  in  a 
day  or  two,  i.e.,  mure  quickly  thaw  the  syphilitic  mucous  pat^h  or 
auy  other  lesion  with  whieh  it  is  likely  to  be  confounded. 

(ff)  Cancer,  tiiliercatoslg,  and  aijphUU  may  attack  the  tongue  and 
form  deep,  long-stauding  ulcerations,  SyphUU  can  usually  he  diag- 
nosed by  the  history,  the  presence  of  other  syphilitic  lesions,  and 
the  therapeutic  test  (see  Kiy,  11).      Cmurr  iuid  fu/>erculosis  should 


be  diagnosed  by  mioroscopie  examination,  tliough  cancer  is  more 
commonly  found  in  men  (especially  smokers)  past  middle  life  and 
on  the  aide  of  the  tongue. 

(A)  "  Siinjileiilterg"  are  due  to  irritation  from  a  tooth  or  to 
trauma,  and  heal  readily  if  their  cause  is  removed. 

(i)  Fi«surea  of  the  tongue  are  usually  due  to  syphilis,  which  is 
recognized  in  other  lesions. 

(7)  Le-ukojdakia  Inicralh  (lingual  corns)  refers  to  whitish, 
smooth,  hard  patches  of  thickened  epitlielium,  usually  on  the  dor- 
sum of  the  tongue  in  smokers,  ninning  a  chronic  course  without 
pain  or  ulceration,  but  important  because  epithelioma  has  been 
known  (and  not  very  rarely)  to  develop  in  them, 

(A)  Gi'o'jrajjhio  tim^ua  is  a  desquamation  of  the  lingual  epithe- 
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liuiJi  ill  siiiuuiis  or  oiriiiiiaU:  areas,  wliicli  ^piviul  uiiil  fuse  at  tliutr 
edges,  while  tliu  central  portiuiis  heal,  giving  a  luok  suiuetliiug  like 
tlie  luuiintaiii  riiiiges  in  a  geographical  map.  It  ii»iiully  gives  no 
trouble  uiileiis  the  ]iatient'a  attentiuri  liecomes  conueiiti'ated  on  it. 

(0  Jl!/j"''''''<'J'f'>/  '»f  the  tongue  has  already  lieen  men  Honed  in 
counection  with  niyxu;deuia  aiid  cretinism.  It  way  occur  iiidepend- 
ently  ae  a  congenital  afFectloii. 


Mil     liii-  Gums. 

(<()  A  laid  flue  should  bu  luokul  fur  iu  every  patioiit  as  a  Jiiatter 
of  routine,  aa  it  may  nut  be  suggested  by  anything  in  the  patient's 
syiiiptoina  or  history,  yet  may  be  the  key  to  the  whole  ease. 

The  deposit  of  lead  sulphide  m  (uot  on)  the  guina  is  not  bine, 
but  gray  or  bhick;   and  is  lujt  a  Urn-,  but  a  si^vii's  of  dots  and  lines 


arranged  iieai'  the  free  uiai'giii  of  the  gums  and  about  one  inilliroetre 
from  it.  Where  there  are  no  teeth  there  is  no  lead  line.  In  faint 
or  doubtful  cases  a  hand  lens  is  of  great  assistance  and  shows  up 
the  dotted  arrangement  of  the  deposit  very  clearly  (see  Fig.  17).  It 
is  unfoi'tunute  that  the  term  "blue  line"  has  beepme  attached  to 
these  gray- black  dots. 


M 
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(b)  Sordesy  a  collection  of  epithelium,  bacteria,  and  food  parti- 
cles, accumulates  about  the  roots  of  tlie  teeth  with  great  rapidity  in 
febrile  cases,  but  has  no  considerable  diagnostic  importance. 

(c)  Spongy  and  bleeding  guins  occur  as  part  of  the  disease 
^^ scurvy y^^  after  overdoses  of  mercury  or  potassic  iodide,  in  various 
debilitated  states,  and  sometimes  without  known  cause.  The  teeth 
are  loosened  and  the  iiow  of  saliva  is  usually  profuse.  The  stench 
from  such  cases  is  often  intolerable. 

(d)  Suppuration  about  the  roots  of  the  t/eeth  (^pyorrhoea  alveo- 
larls)  is  common  in  neglected  mouths,  and  seems  in  some  cases  to 
injure  digestion,  but  in  most  cases  its  effects  appear  to  be  wholly 
local. 

(e)  Gumboil  (alveolar  alscesa),  originating  in  a  carious  tooth,  is 
easily  recognized  by  the  familiar  signs  of  abscess  associated  with  a 
diseased  tooth  and  sometimes  with  a  surprising- amount  of  swelling 
of  the  face. 

(/)  "  Epulis  "  is  a  word  applied  to  various  soft  tumors  spring- 
ing from  the  jaw  bone  or  occasionally  from  the  gums  themselves. 
Many  of  them  are  sarcomatous,  but  microscopic  examination  is  nec- 
essary to  distinguish  these  from  fibroma,  granuloma,  and  angioma. 

XIV.  The  Buccal  Cavity. 
1.    Eruptions. 

(a)  Koplik^s  spots  in  measles  are  of  much  importance .  They 
appear  chiefly  in  the  inside  of  the  cheeks,  opposite  the  line  of  clos- 
ure of  the  molars,  and  consist  of  minute,  bluish-white  spots,  each 
surrounded  by  a  red  areola  and  sometimes  fusing  into  larger  red 
areas. 

(^)  The  syphilitic  mucous  patch  (see  above)  should  be  looked 
for  in  suspicious  cases,  not  only  in  easily  accessible  parts  of  the 
mouth,  but  round  the  roots  of  the  gums,  where  the  cheeks  or  lips 
have  to  be  pushed  away  to  afford  j^  good  view. 
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2.  Pigmentations, 

In  Addison's  disease  brown  spots  or  patches  often  occur  on  any 
pai-t  of  the  miioous  membrane  of  the  mouth.  They  may  also  occur 
in  negroes  without  any  disease  and  after  ulcerations  {e,g,^  from  a 
tooth),  so  that  they  are  not  distinctive  of  Addison's  disease. 

3.    Gangrene, 

Gangrene  (stomatitis  gangrenosa,  "noma"),  a  rare  disease  of 
weakly  children,  starts  as  a  hard  red  spot  inside  the  cheek  and 
usually  not  far  from  the  corner  of  the  mouth.  There  is  a  swelling 
of  the  whole  cheek,  especially  under  the  eye.  The  odor  of  gan- 
grene is  uJfially  tlie  first  thing  to  make  clear  the  diagnosis.  Then 
the  gangrene  ai)pears  externally  as  a  black  patch  on  the  cheek,  sur- 
rounded by  a  red  halo. 

Xy.  The  Tonsils  and  Pharynx. 

Method  of  Examination. — Place  the  patient  facing  a  good 
liglit,  natural  or  artificial.  Ask  him  to  open  his  mouth  tvithout 
jn'otnuUng  the  tongue.  Ask  him  to  say  "Ah."  Then  gently  press 
down  and  forward  on  the  dorsum  of  the  tongue  (not  too  far  back) 
with  a  si)oon  or  tongue  depressor,*  until  a  good  view  of  the  throat 
is  obtained. 

Look  especially  for : 

1.  Inflammations  (redness,  eruptions,  spots,  or  membranes). 

2.  Ulcerations. 

3.  Swellings. 

4.  Reflexes. 

1.  Inflammations, 

(ii)  Gvnvral  redness  means  a  mild  or  early  pharyngitis,  but  may 
precede  severe  diseases  like  diphtheria  and  scarlet  fever. 

*  If  the  patient  is  especially  nervous,  it  is  sometimes  well  to  let  him  press 
down  his  tongue  with  his  own  forefinger. 
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(b)  Yellowish-white  spots  on  the  tonsils,  more  or  less  confluent, 
mean  follicular  tonsillitis  in  the  vast  majority  of  cases,  but  only  by 
cultui*e  can  we  exclude  diphtheria  with  certainty.  Fever  and  head- 
ache are  usually  present. 

(c)  A  membrane  J  continuous  and  grayish- white  over  one  or  both 
tonsils,  especially  if  it  extends  to  soft  palate  and  uvula,  means 
diphtheria  in  almost  every  case.  *  Rarely  a  similar  membrane  is 
seen  in  streptococcus  throats  with  or  without  scarlet  fever.  Cult- 
ures alone  can  decide. 

(d)  The  eruptions  of  smallpox  and  chickenpox  may  be  distributed 
in  the  pharynx  as  well  as  over  tlie  rest  of  the  respiratory  tract. 
They  are  recognized  by  association  with  more  characteristic  skin 
lesions  and  constitutional  signs. 

2.    Ulcerations. 

(a)  Deep  ulcerations  of  the  tonsils  or  soft  palate  are  oftenest 
due  to  syphilis.  Improvement  under  potassium  iodide  and  the 
manifestations  of  syphilis  elsewhere  make  the  diagnosis  possible. 

(h)  Tuberculosis  may  produce  similar  deep  ulcerations,  recog- 
nized by  their  association  with  obvious  tuberculosis  of  the  lung  or 
larynx.  Occasionally  smaller  "miliary"  tubercles,  not  unlike 
"canker  sores,"  are  seen  in  the  tonsillar  region.  Their  chronic 
course  and  the  presence  of  other  tuberculous  lesions  identify  them. 

(c)  Malignant  disease  (oftenest  sarcoma)  may  attack  the  tonsil, 
and  forms  a  rapidly  growing  and  finally  ulcerating  tumor.  No 
other  lesion  of  the  tonsil  grows  so  fast  and  invades  surrounding 
parts  so  extensively  except  abscess ;  in  abscess  the  pain,  fever,  and 
constitutional  manifestations  are  far  greater. 

>  nru»h,  a  rather  rare  disease  of  ill -nourished  infants,  due  to  a  fungus  of 
the  yeast  order,  may  produce  on  the  pharynx,  tongue,  or  in  any  part  of  the 
mouth,  patches  of  white  membrane.  As  the  disease  is  almost  wholly  local 
and  without  constitutional  manifestations,  it  is  passed  over  briefly  here. 

Streaks  of  mucu9  or  bits  of  milk  coiigulum  arc  sometimes  mistaken  for  a 
membrane. 
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3.   Swellings, 

(a)  Chronic  stcollen  tonsil  (unilateral  or  bilateral)  without  fever 
or  constitutional  symptoms  represents  usually  the  I'esidual  hyper- 
trophy following  many  acute  attacks  of  tonsillitis  or  may  be  part  of 
the  general  adenoid  hypertrophy  so  common  in  children's  throats. 
Rarely  it  forms  part  of  the  leukaemic  or  pseudo-leukaBmic  process. 

(Ji)  Acute  swollen  ton.^11  is  usually  part  of  follicular  tonsillitis  (see 
above),  but  may  occur  without  spots,  and  often  accompanies  scarlet 
fever.  Swelling,  pain  in  swallowing,  and  fever  ai*e  the  essentials 
of  diagnosis.     Our  chief  care  should  be  to  exclude : 

(6')  Tonsillar  ahsccss  ((juinsy  sore  throat).  Here  the  swelling  is 
usually  unilateral  and  greater  than  in  follicular  tonsillitis.  The 
jiain^  which  is  often  severe,  is  continuous  and  not  merely  on  swal- 
lowing. Fever,  constitutional  symptoms,  and  swelling  of  the 
glands  at  the  angle  of  the  jaw  are  all  more  marked  than  in  follicu- 
lar tonsillitis.  Tlie  voice  is  nasal  or  suppressed,  and  there  is  often 
salivation.  The  pillars  of  the  fauces  and  the  soft  palate  take  part 
in  the  swelling  and  tlie  throat  may  be  almost  blocked  by  it.  The 
suifering  increases  until  the  abscess  breaks  or  is  opened.  Fluctu- 
ation is  often  late  and  indefinite,  but  sliould  always  be  sought  for. 

(c/)  KetrojiJion/fu/edl  Abscess. — A  swelling  in  the  back  of  the 
pharynx  iiear  the  vcrtebne  occurs  not  infrequently  during  the  first 
year  of  life.  A  peculiar  cry  or  cough,  like  the  bark  of  a  puppy  or 
the  call  of  a  heron,  is  very  often  Associated  (the  French  "cri  de 
canard").  The  parents  are  often  unaware  that  the  throat  is  the 
seat  of  the  trouble,  and  only  digital  examination  proves  the  pres- 
ence of  bulging  and  liuetuation,  usually  on  one  side  of  the  poste- 
rior pharyngeal  wall. 

A  simihir  abscess  of  chronic  course  may  complicate  cervical 
caries  (see  Inflow,  ]>age  .*U). 

(r)  Swollen  uviflff,  with  transparent  (vdema  of  its  tip,  often  com- 
plicates a  pharyngitis  or  any  lesion  with  violent  cough.  Elonga- 
tion of  the  urula  may  bring  it  into  contact  witli  the  tongue  and  by 
tickling  excite  cough. 
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(^)  Perforation  of  the  soft  imlate  or  its  adhesion  to  the  ha^k  of 
the  pharynx  means  syphilis  almost  invariably,  and,  as  it  may  be  the 
only  sign  of  an  old  infection,  it  is  a  valuable  piece  of  evidence. 

4.  Kejiexes, 

(a)  Lively  or  exaggerated  pharyngeal  refiexea,  such  that  the  pa- 
tient gags  and  coughs  as  soon  as  one  touches  the  dorsum  of  the 
tongue,  are  seen  in  many  nervous  persons  and  in  many  alcoholics 
without  nervousness.  It  is  this  condition,  combined  with  a  smok- 
er's pharyngitis,  that  leads  to  many  cases  of  morning  vomiting  in 
alcoholics. 

(Ji)  Diminished  or  absent  reflexes  (with  paralysis  of  the  palate) 
occor  in  postdiphtheritic  neuritis  and  bulbar  paralysis.  Fluids  are  re- 
gurgitated through  the  nose  and  the  voice  has  a  peculiar  intonation. 

To  test  for  paralysis,  ask  the  patient  to  say  "Ah."  In  unilat- 
eral paralysis  one  side  of  the  palate  remains  motionless;  in  bilate- 
ral paralysis  the  whole  palate  is  still. 

THE  NECK. 

Long,  thin  necks  are  often  seen  in  phthisical  individuals,  and 
short  necks  in  the  emphysematous,  but  nothing  more  than  a  bare 
hint  can  be  derived  from  such  facts.  The  lesions  oftenest  searched 
for  in  the  neck  are :  1.  Enlarged  glands  (^oevviaal  ademtis).  2.  Ab- 
scesses and  scars.  3.  Thyroid  tumors,  4.  Pulsations  (see  below, 
page  88),  6.  Torticollis  and  other  lesions  simulating  it.  6.  Tw 
herculosis  of  the  cervical  vertebrae. 

Barer  lesions  will  be  mentioned  below. 

/.    Chains  of  Enlarged  Glands 

radiate  in  all  directions  from  the  angle  of  the  jaw — upward,  in 
frout  of  the  ear  and  behind  it,  forward  along  the  ramus  of  the  jaw, 
and  downward  to  the  clavicle.  The  areas  drained  by  the  different 
groups  overlap  so  much  that  it  is  not  necessary  to  distinguish  them. 
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The  commonest  causes  of  enlargement  are : 

(a)  Tonsillitis  and  oilier  inflammations  vnthin  or  around  the 
moitth  (diplitlieria,  the  exanthemata,  "cankers/'  carioas  teeth, 
etc.).  Glandular  swellings  due  to  these  causes  are  usually  acute 
and  more  or  less  tender;  most  of  them  disappear  in  a  fortnight  or 
less,  but  some  persist  (without  pain)  indefinitely. 

(b)  Tuherculosis ;  long-standing  cervical  adenitis  in  children 
and  young  adults,  with  a  tendency  to  involve  the  skin  and  to  suppu- 
rate, is  usually  due  to  this  cause.  Certain  diagnosis  depends  on 
microscopic  examination,  animal  inoculation,  and  the  tuberculin 
test. 

(r.)  Syphilis;  small,  non -suppurating  glands,  occurring  in  the 
neck  and  about  tlie  occiput  in  adults,  often  accompany  syphilis,  but 
the  diagnosis  depends  on  the  presence  of  unmistakable  syphilitic 
lesions  elsewhere. 

(r/)  Ilodijkin^s  disease;  chronic,  large,  rarely  suppurating  glands 
in  the  neck,  axillie,  and  groins,  with  slight  splenic  enlargement  and 
normal  blood,  suggest  Hodgkiu's  disease,  but  microscopic  examina- 
tion is  necessary  to  exclude  tuberculosis.  A  superficial  gland  can 
Iw  excised  under  cocaine,  with  very  little  pain. 

(#•)  Lifrnphatic  Leukaemia.  No  distinguishing  characteristics 
can  bo  found  in  the  glands,  but  any  nodular  enlargement  in  the 
neck  sliould  lead  us  to  examine  a  film  specimen  of  blood,  and  the 
leuktumio  blood  changes  art^  easily  and  quickly  recognized. 

(/)  Mai iijnant  disease  (\\KK\x  by  or  at  a  distance)  may  enlarge 
the  cervical  glands.  Cancer  of  the  lip  or  tongue,  sarcoma  of  the 
ionsil,  antl,  anu^ng  distant  lesions,  cancer  of  the  stomach  and  sar- 
eonui  t»f  the  lung  have  caused  enlargement  of  these  glands  in  cases 
\inder  my  observation. 

(*i^  If  the  parotid  gland  alone  is  swollen  and  there  are  fever  and 
|miu  on  oht^viug,  the  ease  is  pn)liably  one  of  mumpSf  especially  if 
thort^  urt^  other  oases  in  the  vieinity.  Malignant  disease  may  also 
attaok  the  par^^tid, 

(h^  iiermaH  »HiNi.t'f\t  may  U>  aiHHnujvanied  by  swelling  of  the  pos- 
teri\»r  wrvioal  \^r  iHvipital  glands  without  the  involvement  of  any 
other. 


^V  Absci 


II.   Abtceitx  or  Scars. 


Abscess  or  scars  in  the  sides  and  front  of  tlie  neck  generally  re- 
sult from  glandular  tuberculosis;  lience  the  presence  of  scars  may 
be  of  value  in  the  diagnosis  of  doubtful  cases  with  a  suspicion  of 
tuberculosis  in  later  life.     Aside 
from  glandular  abscesses  (tuber- 
culous or  septic)  it  is  rare  to  find 
any  suppuration  in  the  neck,  ex- 
cept  iu    the  nape,  where  deep, 
septic    abscess  (carbuncle)  and 
supei-iicial   boils    are    common. 
High  Pott's  disease  maybe  com- 
plicated by  abscess  (see  Fig.  18). 

UL    Thyroid  Tumors 


I  occur  chiefly  in  two  diseases : 

(a)  Simjile  t/oitrr  (unilateral 
I  or  bilateral). 

(6)  Goitrf-u-itAeiojiht/iidmos, 
I  tocAyc«rdi'«,  and  tremor  (draves' 
[disease). 

The  tumor  itaelf  is  identical 

1  both  these  diseases  (see  l''ig. 

I  19);    it    varies    in    outline    and 

[  consistency    according    to      the 

[.amount    of     gland    tissue     and 

9  fibrous  or  cystic  degeneration  tiiat  is  present.  Owing  to  its  con- 
I  nection  witli  tlie  larynx  it  mores  up  and  down  somewhat  wlien  the 
[  patient  swallows,  but  is  not  attached  to  any  other  structures  in 
F  the  neck.  The  enlargement  is  often  unilateiiil  or  largely  so.  If 
[  very  vascular,  the  tumor  may  vary  greatly  in  size  from  moment  to 
I  moment  or  at  certain  tiuu^s  (».(!,,  menstruation,  pregnancy). 

Since  the  normal  thyroid  can  rarely  be  felt,  atrophy  of  the  yland 
\  (as  in  mysoodema)  is  uu recognisable. 


J 
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CiiTicer  01-  aaiTOina  have  (icciincd  in  tiif  t.liyroiil  ami  may  be  diffi- 
■iilt  to  ilistiiiyuisli  frimi  yoilie.  Miiliyiiaiit  tumors  are  DSiiallj 
jiaiiifiil,  grow  fast,  ains  Af- 
cotiijiaiiietl  by  cniaciatiuii 
and  aiiEeniia,  are  uften 
hanler  aiid  more  undulated 
tliuii  benign  goitres,  and 
invade  tlie  neighboring  tis- 
siiea  and  lymphatins.  Ilis- 
tti1oi;i[-,al  exaniinatiun 
should  decide  in  donbtfid 


'•ml    Otliir    Li-aiona    Ri^ 
sr,„/./!nff  11. 
{ii)  S/iogni  (tonic,  rarely 
clonic)  of    till!  fiteruo-nius- 
toid  and  trapo?,iua  may  bo 
'ssory  nei've  by  swollen  glands, 


due  to  iirit.ation  of  the  apiiial 
abeceas,  Hear,  or  tumor,  but 
in  ore  often  occurs  witlioiit 
known  cause  ("  rheumatic" 
and  "nervous"  cases).  Tlic 
miiscle  is  riyid  and  tender. 

(/i)  Cwt'j-'nlt"/  turticottU  (a 
counterpart  of  clnb-foot)  is 
due  to  xhortnesa  of  the  muscle 
irith'iwt  »pasm.  It  is  almost 
always  riglit-aided  and  associ- 
ated with  facial  asymmetry. 

(f)  /Moc/ithn  ofthfi  itppi-r 
cervical  tiPrtfbro)  causes  a  dis- 
tortion of  tlie  neok  much  like 
that  of  tortwoUis  (see  Fig.  20). 
The  diaguosiK  dejjeuds  on  the 
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hUtor;  of  injuiy,  the  absence  of  true  musnular  Rpasm,  and  the  ic-ray 
picture. 

(rf)  Compentatorff  cervical  deiriat  ions:  (1)  When  there  is  marked 
lateral  curvature  of  the  spine,  tetth  or  icltkoal  I'ult's  disease,  the 
head  may  be  inclined  so  far  to  the  opposite  side  tliiit  torticollis  is 
simulated  (see  below,  page  71).  (2)  When  the  iiower  of  tlie  two 
eyes  is  markedly  different,  as  in  aoine  varieties  of  astigtnatism,  the 
head  may  be  habitually  canted  to  one  side  to  assist  vision.  (3)  In 
some  cases  due  to  none  of  the  above  causes,  habit  or  occupation 
(heavy  loads  on  one  shoulder)  seein  to  produce  the  condition. 

(e)  Forced  attUtide  from  cerebellar  disease  may  resemble  torti- 
collis.    The  diagnosis  depends  on  the  other  evidences  of  intracranial 


V,    Cemieat  Pott's  Disease  (  JWteiiral  Tvhrrruiosis) 

has  the  characteristics  alluded  to  below  in  the  section  on  joint  tu- 
berculosis, viz.,  stiffness  due  to  muscular  spasm,  malposition  of  the 
bones  and  of  the  hea<l,  and  abscess  formation  (see  page  31). 

Diagnosis  depends  on  wry-neck  witli  stiffness  of  the  muscles  of 
the  back  and  neck  and  pain  in  the  occiput — a  very  characteristic 
symptom-group.  The  chin  is  often  supported  by  the  hand. 
"Rheumatic"  or  traumatic  torticollis,  liowevcr,  may  present  all 
these  symptoms,  and  diagnosis  may  I)e  impossible  without  the  aid 
of  time  and  therapeutic  tests. 

ri.  Branchial  Cijuts  ami  Flstulw. 

These,  due  to  persistence  of  parts  of  the  foetal  branchial  clefts, 
are  apt  very  unoommon  (see  Fig.  21). 

A  branchial  cyst  is  a  globular  or  ovoid  fluctuating  sac,  hanging 
or  projecting  from  the  side  of  the  neck  or  the  region  of  tlie  hyoid 
bone,  painless  and  slow  of  growth.  It  may  transmit  the  motions 
of  the  auxjtids  and  be  mistaken  for  aneurism,  but  has  no  expansile 
palsation  and  occurs  in  youth,  when  aneurism  is  practically  un- 
known.    Some  such  cysts  may  be  einptie<l  by  external  pressure.' 

'A  patient  of  mine  can  prmlucc  n  giisli  of  foul  fluid  in  tbe  mouth  by 
presBUTe  over  a  noall  cyst  In  Uio  nock. 
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BraDchial  eysts  may  coutain  serous,  mucous,  or  sero-satiguiueous 
fluid,  or  hair  aud  sebaceous  material,  according  as  Uieir  lining  wall 
is  derived  from  ectoderm  or  entodenn.  Diagnosis  depends  on  the 
position  and  cuusistency  of  the  growth  aud  on  the  results  of  as- 
piration. 

Bratiohiul  Jinlitl'i;  (cougeuital )  may  o[>eu  externally  in  tlie  iie<^, 
and  occasionally  are  com- 
te  from  neck   to  phar- 
>:.     Thoy  may  become 
:Inilcd  and  suppuration 


Ai'tinomyposis,  thoagli 
ii.siially  arisea  iu  the 
er  jaw  bone,  may  ap- 
r  externally  tn  the 
k.  A  dense  inlUtra- 
,  with  bluish-colored, 
Hiictuating  areas  in 
it,  but  without  any  distinct  lumps  or  sharp  outlines,  is  strongly 
suggestive  of  actinomycosis,  and  should  always  lead  to  a  micro- 
scopic examination  of  excised  portions  or  of  the  discharge. 

Fistulte  may  form,  but  are  less  common  than  in  tuberculosis. 


Vni.  A  Cervical  Sib, 

springing  from  the  seventh  cervical  vertebra  and  ending  free  or  at- 
tached to  the  first  tlioracic  rib,  appears  in  the  neck  aa  an  nngalar 
fvlnes8  which  pvlsatfs,  owing  to  the  presence  of  tlie  subclavian  ar- 
tery on  top  of  it.  It  rai-ely  produces  any  symptoms  and  is  geuei^ 
ally  encoimtered  when  percussing  the  apex  of  the  lung.  The  bone 
can  be  felt  behind  ttie  artery  by  careful  palpation  and  demonstrated 
by  radiography. 


CHAPTER  III. 
THE  ARMS  AND  HANDS;  THE  BACK. 

THE    ARMS. 

Most  of  the  lesions  of  these  parts  are  joint  lesions  and  are  dealt 
within  the  section  on  joi7tts.  Others  fall  under  tlie  province  of  tlie 
ueurologist  or  the  dermatologist,  but  must  be  briefly  mentioned  bete. 

/.  Faralt/iiig  nf  One  Arm. 

Paralysis  of  most  or  all  the  muscles  of  one  arm  occurs  oftenest 
in:  (a)  Hemiplegia — with  paralysis  of  the  leg  and  often  of  the  face 
on  tlie  same  side,  (b)  I'retaiire  neuritis — traumatic  or  froni  new 
growths,  (c)  Obitetrieal  parali/nut — neuritis  from  injury  during  par- 
turition, (of)  Lend  or  alcoholic  nmritia — extensors  of  wrist  espe- 
cially, and  often  in  both  arms,  (e)  Anterior  poliomyelitis — infantile 
paralysis.      (_^)  Hi/tteria  atid  traumatic  neuroses.' 

Pressure  Neuritis. — The  history  of  the  case  is  of  the  greatest  im- 
portance. During  sui^cal  anesthesia  the  brachial  plexus  or  the 
muBculo-spiral  nerve  may  be  compressed,  and  paralysis  is  noted  as 
soon  as  the  patient  comes  out  of  anaesthesia.  In  a  similar  way  in 
deep  sleep,  especially  drunken  sleep  with  the  arm  hanging  over  a 
bench  or  doubled  under  the  body,  the  nerves  may  be  injured. 
Pressure  from  a  eruteh  or  from  tlie  head  of  the  humerus  in/ractures 
dr  dislocations,  or  even  a  violent  fall  on  t/te  shoulder  without  injury 
of  bones,  may  result  in  a  paralyzed  arm. 

■LeMCommonarepontlyBfadue  to  leaioos  of  the  arm  centre  Id  thccerebral 
cortex  (tumor,  softening,  cyst,  absccaa,  hemorrhage,  tliromboees,  or  embol- 
lun). 
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Diagnosis  rests  on  the  history,  and  on  the  fact  that  not  only  the 
muscles  of  the  shoulder  group  and  the  extensors  of  the  wrist  are 
affected,  but  also  the  suphuitor  lojigiiSy  while  in  the  toxic  paralyseSi 
especially  lead,  the  supinator  longus  is  spared.  To  test  the  fdnc- 
tion  of  this  muscle,  grasp  the  patient's  wrist  with  the  thumb  side 
uppermost,  and  resist  while  he  attempts  to  flex  the  arm  at  the 
elbow.  If  the  supinator  is  intact  it  will  spring  into  relief  on  the 
thumb  side  of  the  forearm. 

Obstetrical  Neuritis. — In  instrumental  deliveries  or  when  forci- 
ble traction  on  the  child's  arm  has  been  necessary,  with  or  without 
fractui^s,  a  paralysis  of  the  arm  often  results,  and,  what  is  impor- 
tant, is  often  not  noticed  till  some  years  later,  and  then  thought  to 
have  just  arisen;  thus  it  may  be  mistaken  for  anterior  poliomyelitis 
or  other  lesions. 

Toxic  Neuritis. — Lead  or  alcohol  produces  usually  a  weakness  of 
both  forearms,  especially  the  extensors  of  the  wrist  ("  wrist-drop  **), 
but  one  side  may  be  predominantly  affected  and  other  muscles  are 
involved  in  most  severe  cases.  The  history,  the  other  signs  of  lead 
poisoning,  and  the  soundness  of  the  supinator  longus  distinguish  it 
from  other  paralyses. 

All  these  forms  of  neuritis  are  apt  to  be  accompanied  by  pain, 
anaesthesia,  or  paresthesia,  which  helps  to  distinguish  them  from 
the  cerebral  and  spinal  paralyses  next  described. 

Acute  Anteinor  Poliomyelitis. — Paralysis  attacks  a  child  suddenly 
and  without  apparent  cause,  perhaps  after  "a  feverish  turn.** 
Either  the  upper  arm  group  (deltoid,  biceps,  brachialis  anticus,  and 
supinator  longus)  or  the  lower  arm  group  (flexors  and  extensors  of 
wrist  and  Angers)  may  be  affected.  The  arm  is  flabby  and  painless, 
the  muscles  waste  rapidly,  and  the  electrical  reactions  show  degen- 
eration, often  within  a  week. 

Hysterical  and  Traumatic  Neuroses. — The  history  and  mode  of 
onset,  the  frequent  association  of  sensory  symptoms  which  do 
not  flt  the  distribution  of  any  peripheral  nerve,  spinal  segment, 
or  cortical  area,  the  normal  reflexes  and  electrical  reactions  dis- 
tinguish most  cases  of  this  type,  but  diagnosis  is  sometimes  impos- 
sible. 
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Paralyaia  of  both  amu  is  much  less  common  than  paralysis  of 
one  arm,  and  occurs  ehietly  in  poisoning  by  lead  and  in  multiple 
neuritis.  Rarely  it  is  seen  in  the  late  stages  of  chionic  diseases  of 
the  spinal  cord. 

11.    Wasting  of  One  Arm. 

(a)  Rapid  atrophy  occurs  in  all  the  types  of  neuritis  mentioned 
above,  as  well  as  in  poliomyelitis  and  progressive  musciilftr  atrophy. 
In  the  latter  it  occurs  without  complete  paralysis,  though  the 
wasted  muscles  are,  of  course,  weak.  Progressive  muscular  atro- 
phy usually  begins  in  the  muscles  at  the  base  uf  the  thumb  and  be- 
tween it  and  the  index  titiger.  Less  uften  the  disease  begins  in 
the  deltoid.  Id  either  case  the  rest  of  the  arm  muscles  are  later 
involved. 

In  all  the  atrophies  just  mentioned  a  lack  of  the  trophic  or 
nourishing  functions  which  should  flow  down  the  nerve  is  assumed 
to  explain  the  wasting  {"trophic  atrophy").  From  this  we  distin- 
guish the  atrophy  due  simply  to  disuse  of  the  muscles  without  nerve 
lesions. 

(6)  Slow  atrophy  of  disuse  occurs  in  the  arm  in  hemiplegia,  in- 
fantile or  adult,  and  in  other  cerebral  lesions  involving  the  arm 
centre  or  the  fibres  leading  down  from  it. 

(c)  The  atrophy  often  seen  in  hystericul  cases  is  probably  due  to 
disuse  and  is  similar  to  that  occuning  in  an  arm  that  has  been 
splinted  after  fracture  or  dislocation. 

111.    Contractures  of  the  Arm. 

After  cerebral  lesions  involving  the  arm  centre,  and  in  almost 
any  spinal  or  periphei'al  nerve  lesiou  which  involves  one  set  of  mus- 
cles and  spares  another,  the  sound  muscles  contract  (or  overact) 
and  permanent  deformities  result.  In  hysteria  similar  contractures 
occur.  Contractures  have  iu  themselves  little  or  no  diagnostic 
value,  but  indicate  a  late  arid  stubborn  stage  of  whatever  lesion  is 
present. 
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I V.   (Edema  of  the  Arm. " 

Causes. — 1.  Thrombosis  of  axillary  or  brachial  vein,  osoally 
the  result  of  heai-t  disease.  2.  Pressure  of  tumors — aneurism,  can- 
cer of  axillary  glauds^  Hodgkin's  disease^  sarcoma  of  lung  or  medi- 
astinum. 3.  Nephritis,  when  the  patient  has  lain  long  on  gne  side. 
4.  Inflammation,  usually  Avith  evidence  of  lymphangitis  spreading 
up  the  arm  from  a  septic  wound  on  the  hand. 

The  diagnosis  of  the  cause  of  oedema  is  usually  easy  in  the  light 
of  the  facts  brought  out  by  the  general  physical  examination  (heart, 
urine,  local  lesions,  etc.). 

[The  arteries  of  the  arm  (brachial  and  radial)  are  to  be  investi- 
gated for  changes  in  tlie  vessels  (see  page  IH))  and  for  the  evidence 
given  by  their  pulsations  as  to  the  work  of  the  heart  (see  page  103).] 

V.   Tuviors  (f  the  Upjjcr  Arvi. 

In  the  upper  arm  we  have :  1.  Fatty  tumors.  2.  Sarcoma  of 
the  humerus.  *^.  Kuptured  biceps.  4.  Syphilitic  nodes  on  the 
humerus.  5.  Tuberculosis  of  the  humerus.  6.  Gouty  deposits  in 
the  triceps  tendon. 

Fatty  tumors  are  recognized  by  the  history  of  long  duration  and 
very  slow  growth,  by  their  superficial  position,  usually  external  to 
the  muscles,  and  soft,  lobulated  feel. 

Sarcoma  forms  the  only  large  tumor  springing  from  the  hu- 
merus.    It  is  usually  hard  and  obviously  deep  seated  (see  Fig.  22). 

Ruptured  biceps.  The  lower  half  of  the  biceps  projects  sharply 
when  the  muscle  is  contracted,  looking  as  if  the  biceps  had  slid 
down  from  its  normal  site.  This  appearance  suddenly  following  a 
wrench  or  strain  of  the  biceps  is  diagnostic. 

Sj/philitic  nodes  are  flattened  elevations  on  the  bone,  usually 
about  the  size  of  a  half-dollar,  and  feel  like  the  callus  after  a  fract- 
ure, but  project  only  from  one  side  of  the  bone.     There  are  pain, 

*  Distinguished,  like  all  a?dcma,  by  the  fact  that  a  dent  made  by  pressing 
with  the  finger  does  not  at  once  disappear  when  the  pressure  is  removed. 
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BBpecially  at  night,  anil  moderate  tenderness.  A  liistory  or  otlier 
Rand  more  characteristic  leaioii  of  syphilis  is  necessary  for  diag- 
linoais. 

Tubeivu/oua  /txlons'  are   much    more  common  on  the    forearm 


mesibutare  occasionally  seen  on  the  humerus  near  the  epiphyseal 
mda.  They  usually  involve  and  perforate  the  skin,  leaving  an  in- 
doleut,  suppurating  simia  leading  to  necrosed  bone.     The  evidence 

*  A  rare  disease  clinically  idtintical  niUi  luberculoaiB,  but  dtic  to  a  wholly 

different  organism,  an  Hninial  pHrasite  rcsem tiling  a  toociiiiuDi.  has  been  dc- 

^^•acrlbcd  by  Klxford,  Gilclirist,  Mootgomury,  uud  oiJiirr  Caliroiniaa  iibydciaan. 


40 


PHYSICAL  DIAQNOBJS. 


of  tuberuulosie  in  other  oigauB  atid  the  sluw,  "  cold  "  progress  of  the 
lesion  assist  tlio  iliiignosis. 

Gautij  tophi  are  sonietlinea  seen  along  tlie  faBcin  covering  the 
triceps  tendon.     They  are  hard  and  painless.     The  d 
pends  u^)on  the  peuuliar  situation  of  the  lesions  and  their  ai 
with  other  evidences  of  gout. 


VI.  Mi^cellaTieuiui  Leisiona  of  the  Forearm. 

liiiwhi'i  i)f  thr  forijiirm  fioite*  occui's  in  rickets  and  in  Faget's  dia- 
le  (see  Fig.  20-1).   Tiie  lesions  in  the  otiier  parts  of  the  body  make 
_  tlie  diagnosis  clear. 

Local  lesions  of  the  bonea  of  the 
forearm  iii-e  chiefly    tuberculosis    and 
syphilis,  l>uth  of  which  have  been  suf- 
liciently  dcscrilicd  in  the  last  section. 
In  the  wrist  bones  we  And : 

1.  Rarhtfic  eiilarrjemetit  of  the  tpi- 
/i/ii/sas.  In  rickets  the  terminal  epi- 
physes at  the  wrists  take  part  in  the 
b'niiLTal  epipliyseal  enlargement  so  com- 
mon ill  the  disease.  The  diagnosis  ia 
I'iisy,  for  there  is  no  other  disease  of 
infancy  pruducing  general  enlargement 
of  the  epiphyses  (see  Fig.  23). 

2.  I/i/pertni/ih  ic  iiulm  onary  ottev- 
urt/,ro/,„t/i!/  (Figs.  24,  25,  and  26).  An 
enlargement  of  tlie  lower  ends  of  the 
radius  and  nliia,  with  clubbing  of  the 

fill.  3a.-itiifhii]i>  Kjiii.iiyiiiiiii.       fingers  (see  below,  page  47),  is  recog- 
nized by  its  association  with  pulmonary 
or  pleural  discai^esof  many  years'  duration  (chronic  bronchitis,  em- 
pyema). 

3.  AcrompgaUa  (see  page  9)  affects  chiefly  the  bones  and  soft 
tissues  of  the  hand. 

4.  Hypertrojthic,  atrojihit;  or  tiibeixulmis  itkeasa  of   the    wrist- 
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I  joint  will  be   described  betuw   (see    Examination  of    the  joints, 
page  486). 

5.  "  Wrrpinrj  shietv" or  "ganglion"  (tenosyuovitis)  foi-iiiaa  fluc- 
tuating, aj)iiidle-s]ia]jed  swelling  alonj,'  one  of  the  tendons  of  the 


L  Trrist,  slow  and  almost  painless  in  its  course.     It  may  be  tuberou- 
L  lous,  in  which  case  the  una  is  generally  divided  into  several  parts 
("compound  ganglion  "j ;  bacilli  may  occasionally  be  deiuoustrated 
a  the  exudate. 

THE  ]L\NDS. 

I.  EviDKNcE  or  Oix'UPATinx. — The  honiy,  stiffened  hands  of 
I  the  "son  of  toil,"  the  stains  of  paint  in  house  painters,  the  ilut- 
r  teued,  calloused  finger-tips  of  the  violinist,  t!ie  worn  fingers  of  the 
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scwiiig  woiuiiii,  afFoi-tl  us  items  of  information  which  are  sometu^^^l 

useful  and  worth  a  vapi<l  glance  in  routine  examination.                          1 

II.  Temperatuhe  and  Moistvke.— («)  The  cold,  mout  hand 

is  most  commonly  felt  in  "  nervous "  people   under  forty.     It  ia 

almost  never  seen  in  heart  dis- 

1 

ease,  wliieh  its  possessor  often 

■      1                       A      A  ' 

fears,    aiid    does    not    mean       , 

11                   la 

"poor  circulation,"  but  m|^H^J 

I        If          \       M  § 

motor  clisturbanoes  of  °<^^^| 

1      1  ■        1    MM 

^^^1 

\ If  /liy 

(/<)  C-Ul,dri/ixrtremit4^^^% 

liands,  feet,  uosi',  ears — may 

mean  simply  fatigue,  expos- 

■IC^^           ^^fr 

lue    to    low   temperatui«,    or 

^^Br             B^v 

iiiKiiHicient    exereiee;    but   iu 

* 

^^K            vW 

tlic  course  of  chronic  disease 
tln'y  usually  mean  weakness 
i>f  the  heart,  and  hence  are 
si'i-ioiis.                                            'i 

(r)     Iran,!,    moist    /iandt 
aie  felt  iu  Gm-ife*'  d'lamse  (ex- 
oi>]ithalmic  goitre),  and  if  the 
warmth     and     moisture     are 
present  most  of  the  time  and 

^^^H           ^^^A 

— '■.'/.,  after  violent  exercise 

^^^H          ^^^^L 

--this  disease  is  sti-ongly  sug- 

fjeati'd,  and  a  search  fortrem- 

_     i,„f  l|,.| „„1    ^    M. 

(       or,    rapid    heart,   goitre,    and 

>  Cms  oi  Hyp«nti.|.hii-  Puinumary  osi*)-       bulging  eyes  should  be  made. 

UiBli.iia.ml«Tnot.n«m.»llndlv1<lu«|or                III.    Mo\  EMKXTS     OFTHK 

the Bce height {u»ri«i.inKu™).    Noteewa-       HANIii*.— ('.)  The   manner  of 

Ob,,^.)                                               shukiiiff  l«n,d»  gives  us  vague 

but  useful  impressions  of  the 

patient's  temperament.     The  nervous,  cramped,  half-opened  hand, 

r" "i 
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Tearty  grasp;  the  Uinp,   "wilted"   hand — funiiah  hints  of 
character  that  every  jiliysician  must  take  account  of. 

In  fevers  or  toxLtniio  states  (typhoid,  alcoholism)  there  are  two 
seta  of  movements  whii'li  recur  su  ofti'ii  that  names  have  been  given 
them,    viz.:    1.     tV-/7,/,^,^-ym-i.ickii)f,'    :iri.i    fum!>ling    at  tlic   hed 


dothes.  2.  Sirhsultm  icndlnim- — involuntary  twitching  and  jerking 
of  the  tendons  iii  the  wrist  and  on  the  back  of  the  hand,  usually 
astioviated  with  tremor  and  carphologia. 

(6)  Tremor  of  the  Handg. — To  test  for  ordinary  tremor,  we  ask 
the  ]>atieut  to  extend  and  aeparate  his  hogers  widely.  The  motions 
atfi  then  apimrent. 

Causes :    1.   Ncvvousneas,  cold,  or  old  age.     2.   Fever  and  tox- 
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aemia.  3.  Alcohol  (less  often  lead,  tobacco,  morphine^  or  other 
drugs).  4.  Graves'  disease.  5.  Paralysis  agitans.  6.  Multiple 
sclerosis.    7.  Hysteria. 

Most  of  these  tremors  need  no  comment.  The  intention  tremor 
of  multiple  sclerosis  (sometimes  seen  also  in  hysteria)  is  exagger- 
ated into  coarse  shaking  movements  when  the  patient  tries  to  pick 
up  a  pin,  drink  a  glass  of  water,  or  do  any  other  act  calling  for  the 
volitional  coordination  of  the  small  hand  muscles.  In  the  presence 
of  such  a  tremor  we  should  look  for  nystagmus  (see  above,  page  16), 
a  spastic  gait  (see  page  50G),  and  a  slow,  staccato  speech.  This 
group  of  symptoms  suggests  multiple  (or  insular)  sclerosis. 

In  direct  contrast  with  this  is  the  pill-rolling  tremor  of  paralysis 
agitans,  whicli  usually  ceases  during  voluntarg  movements.  The 
thumb  and  forefinger  are  near  or  touch  one  another,  and  move  as 
if  they  wei*e  rolling  a  bread-pill.  This  tremor  is  usually  associated 
with  an  immovable,  expressionless  face,  a  stiffened  neck  and  back, 
and  a  peculiar  attitude  and  gait  (see  below,  page  507). 

The  other  varieties  of  tremor  can  usually  be  recognized  by  the 
history  and  associated  symptoms. 

(c)   Spasms  or  coarse  twitchings  of  the  haiid  due  to: 

1.  Jacksonian  epUepsg — convulsive  attacks  which  begin  in  and 
may  remain  confined  to  one  set  of  muscles,  often  preceded  by  prick- 
ling or  other  })ara3sthesia  of  the  part  affected,  hxxi  without  loss  of  con- 
sciousness. These  muscle  s[)asuis  are  due  usually  to  an  irritation  of 
the  corresponding  motor  area  in  the  cortex  cerebri  (tumor,  soften- 
ing, chronic  meningitis,  etc.),  but  may  also  occur  in  ursemia  and 
dementia  paralytica.     Coma  and  general  spasms  may  follow. 

2.  Professional  Spasm, — Writers,  violin-players,  and  others 
who  use  one  set  of  muscles  continually  are  often  attacked  with 
painful  cramps  in  the  muscles  used  ("  writer's  cramp  *').  Weakness 
or  semi-])aralysis  of  the  muscles  may  follow. 

3.  Chorea  and  Choreiform  Monemenfs. — True,  acute  chorea 
(Sydenham's)  occurs  in  children  between  five  and  fifteen,  generally 
in  those  who  have  joint  troubles  or  heart  disease,  and  ends  in  eight 
or  ten  weeks.  The  hands  are  usually  affected  first,  and  their 
movements  are  like  those  of  restlessness  and  are  quasi-purposive, 
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1-1.0.,  inovementB  that  might  have  been  made  intentionally,  though 
I  they  are  not.  At  first  sight  one  would  surely  think  the  child  was 
P  simply  Hdgety. 

Similar  movements  occur  in  prcj/nant  wnmpn  or  aoinetimea  after 
parturition,  but  the 
type  ia  much  aeverer 
and  ia  apt  to  be  asso- 
ciated with  maniacal 
symptoms. 

Piisl-hemiplegie 
cAor^a  refers  to  similar 
movements  in  the 
paralyzed  hands  of 
hemiplegic  caaea  (chil- 
dren or  adults). 

In  hytteriu  or  \>y  a 
.aort    of  psych 


Haort 
^f  mei 


.    aimilar   ; 


ft  let 


inents  are  sometimes 
taken  up  in  schools 
and  institutions,  and 
last  till  their  cause 
is  understood  and  re- 
jnoved. 

•onie  choreiform 

movementi  ocenr  also 

in  the  rarer  congeni- 

forms   of    paral- 

with  or  withont 

liocy. 

Athetosis  (see 
'ig.  27)  means  slow 
twisting  and  bending 
movements    of     the 

fingers,  quite  involuntary  and  always  secondary 
lesions  (hemiplegia,  infantile  cerebral  paralysis). 
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>/  (see  Fig.  28)— a  jwoitliar  spasm  of  the  handa  (ol 
vW),  Mciiniiig  ill  the  course  of  diseases  of  the 
stomach  and  iittestiue  in  chil- 
drL'ii,  in  luirsiiig  womeOr 
after  gaati'ic  lavage,  and  after 
tliyi-oiUeetoiuy,  usually  last- 
ing minutos  or  hours- 


I  inteF       \ 


1.  "Cl<iw  hand 
horn  paralysis  of  the 
ossei  and  lumbricales 
TOiitiactureB,  aud  occurs  when 
the  median  or  ulnar  nervBs  ait 
pjiL-alyied  and  in  progressive 
jiiuscular  atrophy,  syriugo- 
jLiyL'lia,    and    c'lronic   polio- 

2.  "Flipper  hand"  (see 
Fig.  29),  a  commoti  result  of 
till- contractures  in  late  cases 
iif  atrophic  arthritis.  Other 
ilcfovmities  of  the  fingers  are 
common  in   this  disease  anil 

Fia.  w.-iVMiiy.    (M»^)i,uj.)  ;,^  gpnj  ^ygg  below,  page  503). 

it,  "Hemiphgic  hand,"  a 
result  of  the  contractures  following  hemiplegia  from  any  cause. 

4.  Myxadema  results  in  thickening  and  coarsening  of  tlie  tis- 
sues of  the  hand  ("spade  hand")  without  bony  enlargement;  lint 
the  spade  hand  is  a  fairly  common  type  without  myxcedema,  and 
one  needs  to  see  it  rapidly  develop  in  connection  with  other  myxoa- 
dematouB  lesions  before  it  can  have  diagnostic  signiiicanee.  (Tho 
same  is  true  of  the  niyxcedematoua  face.)     (See  Fig.  30.) 
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5.  Acromegalia  produces  general  enlargement  of  ttie  bones  and 
ler  tisBuea  of  the  hands  and  feet. 

Pulmonavif  Osteo-arthrtipiithii. — Any  long-standing  disease 
of  the  heart,  lungs,  or  pleura  may  !«  followed  by  this  peculiar  hy- 
pertrophic change  in  all  the  tissues  of  the  extremities.  Mild  forms 
pradnoe  "dtiibed fingers,"  a  bulbous  eiihitgeuient  of  the  finger-tips 
with  double  efirvatioii  of  the  nails,  Ijtteral  and  antevo-po^terior  (see 


[ 


A»u|il>t'>  ArUiriUn  wlUi  "  FlIiiiKr  Hi 


"vg.  31).     lu  severer  forms  the  bones  of  the  hand  and  wrist  arc  also 
onaiderably  enlarged  (see  Figs.  25  and  26), 

7.  JHeberd'iis  noiles,  later  desci-ibcd  under  the  head  of  hyper- 
iphio  arthritis,  are  here   pictured   (Fig.  32).     The  distinction 

from  ijout  has  already  been  referred  to  (page  503). 

8.  Atrophic  iirt/tr!tl>i  (Fig.  29)  (further  described  on  page  496) 
preseuts  its  moat  typical  lesions  in  the  hands  and  wrists.  The  con- 
atriction  line  opposite  the  articulation  is  ob-served  id  late  cases,  but 

■ily  multiple  spindle-joints  symmetrically  arranged  are  all 


i 
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we  sei>.     The  boggy  feel,  the  tro|tlii(!  diaturliancifs,  and  tha 
iii  uuurse  are  diagtiostii;.  ^^H 

Sifjihllific  and  tubereulous  dm-.ti/litis  (soe  Fig.  'M),  seen  ^^H 


rule  ill  yotiiig  (iliiMi'eii,  ave  not  tlistiiiguislieil  from  each  other  by 
the  phy.iical  signs.     Diagnosis  rests  »i>oii  the  Iiistory,  the  course, 
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'  tiie  results  of  giving  tuberculin  or  potassic  iodide,  and  tho  evidence 
of  syphilitic  or  tubercnloue  lesions  elsewhere.  In  either  diBeasc  we 
)iave  a  chronic,  almost  painless,  boggy,  red  eitlargeinent  of  one 
phalanx,  or  inore,  due  to  an  indolent  inflammation  which  starts 
from  tlie  bone  or  periosteum  and  usually  burrows  to  the  surface,  to 
produce  a  clironie  discliargiiig  sinus  or  ulcer. 

10.  Riiynmui' x  i/inen«e  attacks  the  hugers  more  often  than  any 
her  part.     Osier  distinguishes  three  Ki-ados  of  intensity;  A,   Local 


Tk.  )I1.— OlubUnl  Flngtrs, 

inpirojie  ("dead  fingers)  following  exposures  to  slight  cold  or  emo- 
tional strain.  The  lingers  become  white  and  cold.  The  condition 
usually  passes  off  in  an  hour  or  two.  From  similar  causes  we  may 
lave :  11.  Local  nsphyxia  ("  chilblains  "),  producing  congestion  anil 
welling  with  or  without  pain  and  stiffness  and  with  heat  or  coldness 
f  the  part.  C.  Local  or  symmetrical  gungre.ni:  If  local  asphyxia 
lersists,  gangrene  results. 
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11.  Morvaii's  Distiise. — As  a,  part  of   syrliigomy^lia    mnldpi^l 
arthropathies  (atrophic  arthritis)  and  painless  felons  may  develop 


,n the  hantls  (see  Fig.  .'54).     Tlie  appearances  may  strongly  suggest: 
12.  Lrpriisy,  in  which  thure  \^  likewise  amesthetic  neerc  "       ' 
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lalanges,  but  the  two  diseases  can  nsnally  be  diBtiuguiBhed  by  a 
Cudy  of  the  lesions  and  syiiiptomB  in  other  parts  of  the  body. 
13,   Diijiiii/trea's  cimtTU<;tii>n  of  the  pulmar/a»eia  is  commonest 


--Uurvau'H  DLspoBe. 


It  adult  men,  and  gradually  produces  a  jwrmaneiit,  painless  flexion 
f  the  little  finger  in  one  or  Irotli  hands.  A  tense  band  is  felt 
I  the  palm.      The    ring  finger   may  also  be  affeuted;    less  often 


the    otlierfi.      If   li 
obvious. 


1.  The  nutrition  of  ihe  nai/g  suffers  notably  iii  many  chronifl 
akin  iliseaees,  in   myxn;deina,  and  iu  many  nerve   lesions  (neur- 
itis, hemiplegia,  syringomyelia, 
ptc). 

II.  \  tra asi'rnif  ritlffe  and 
ijniiH-r  on  tlie  mills  often  form 
ivlieii  their  growth  is  resauied 
iiftLT  an  acute  illness.  The 
iiiovemt^nt  of  tliis  ridge  froip  t1i« 
matrix  to  the  free  edge  is  said  to 
lake  nliout  six  months  (see   Fig. 


::,). 


Jitnt. 


•lih 


!  possess  a  cer- 
f.wi  iiiedieal  interest,  because 
iii  some  individuals  they  become 
sore  when  the  general  condition 
is  below  par,  iind  conRtitute  a 
rongh  index  of  the  degree  of  re- 
sistance to  infection.  They  may 
become  infected  and  lead  on  to  suppuration  {^ptiroiiythia.), 

4.  Iwhilviit  s'/res  arouiul  the  nail  should  rouse  the  siispiciou  of 
tuberculosis  or  syphilis,  especially  in  a  child. 

5.  (a)  CyanonU,  the  slatey  or  purjilish-blue  color  of  venous  con- 
gestion, can  be  well  seen  in  the  nails,  {b)  Anarmia,  if  well 
marked,  blanches  the  tint  of  the  tissues  seen  through  the  tiail,  but 
the  diagnosis  should  invariably  \>e  confirmed  by  a  hieinogloliln  esti- 

G.  Inciirrntion  of  the  nails  has  already  been  i-eferred  to  aa  a  part 
of  the  condition  known  as  "  clubbed  fingers  "  (page  47). 
7.   C(i^(7tory7)H/*e  (see  below,  page  91). 
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THE    HACK. 


The  evidences  uf  spiual  tubei'oulosis,  spinal  curvatui'e,  aud  of 
the  spiiial  form  of  liyperti-ophic  arthritis  will  be  described  later 
(pages  489  and  502). 

/.   Stiff  Back. 

"  Stiff  back  "  may  be  due  tiot  only  to  the  joint  troubles  just 
mentioned,  but  also  and  more  commonly  to  lavibaijo,  a  painful 
affection  of  the  lumbar  muscles  without  known  pathologic  basis. 
Clinically  it  is  characterized  by  pain  when  the  muncles  are  used,  as 
iu  liending  forward  to  tie  one's  shoes  ami  in  i-ecoveriiig  the  upright 
position.  Tiiere  is  no  bony  soreness,  aud  sideways  bending  ia  usu- 
ally freer  than  in  hypertrophic  arthritis.  The  pain  of  luuiba^jo 
does  not  radiate  ai'ouiul  the  cliest  or  down  the  legs,  and  i^  not  es[)e- 
cially  aggravated  by  coughing  or  sneezing,  but  it  sometimes  extends 
down  low  into  the  fascia  of  the  lumbar  umscles  over  tlie  sacrum. 
The  age  of  the  patient  (usually  over  thii-ty)  distiuguishea  most  cases 
of  lumbago  from  spinal  tubei-culosis. 

11.   Sftcrii-i/iac  i>(»((i»t. 

TuberculoKts  of  this  j<Ant  has  long  been  known  and  calls  atten- 
tion to  its  preseuce  by  i>ain,  psoas  sjiasni,  and  a  limp.  If  the  wings 
of  the  ilium  are  foi-cibly  pressed  together,  the  pain  in  the  joint  is 
luuch  Increased.  Abscess  formation  is  often  the  tirst  distinctive 
sign.  The  motions  at  the  liip-joiiit  are  not  restricted  and  the  local 
fligns  of  vertebral  caries  are  absent.  The  duration  of  the  disease 
aud  the  formation  of  abscess  distinguish  it  fi-om  other  lesions  of  the 
Bacro- Iliac  joint. 

Goldthwaite '  has  recently  shown  that  the  sacro-iliac  joint  is 

subject  to  most  of  tlie  diseases  of  other  joints,  and  that  some  {e.g., 

hypertrophic  arthritis)  ai'e  not  at  all  uncomniou  thei'e.     Many  of 

the  pains  in  the  back  complained  of  by  women  dmiug  menstruation 

'  Ooldiliwatk* :  BostoD  Meilicul  aud  ^urgiciiUcuruul,  March  Slli,  1D05. 
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or  in  i>elvic  disorders  are  referred  precisely  to  the  sacro-iliac  artiea- 
lation  and  are  ]>robably  due  to  lesions  of  that  joint.  Many  cases 
diagnosed  as  "  lumbago  "  are  probably  due  to  one  or  another  sacro- 
iliac lesion.     The  subject  is  a  new  but  very  fruitful  one. 

J II.   Spinal  Curvatures. 

Diaguosin  is  not  difficult,  proWded  we  are  led  to  examine  the 
back  at  all. 

(//)  Ktjjfhnsi.s  or  hiirkimrd  convexity  of  the  spine,  if  sharply  an- 
gular, means  Pott's  disease  (tuberculosis).  If  the  curve  is  gentle 
and  gradual  it  may  l^e  due  to  **  round  shoulders,"  to  hyj/ertrophk 
arthritic,  to  mnplnjsrnut,  Paget's  disease,  or  rickets.  The  rachitic 
curve  is  tlaccid,  is  due  simply  to  muscular  weakness,  and  is  asso- 
ciated with  utlifi-  evidences  of  rickets.  In  emphysema  and  Paget' s 
disease  tlie  kyphosis  goes  with  the  other  signs  of  those  diseases. 
In  hyi)ertru[ihif»  arthritis  the  curve  is  rigid,  irreducible,  and  usually 
painless.  *'  Komid  shouMeis "  can  be  straightened  by  muscular 
exertion,  and  rejuvseiit  a  liabit  of  postui'C. 

(//I  Z '*;•'/".<'■>•,  all  exaggeration  uf  the  normal  forward  convexity 
of  the  lumbar  st'Iih-,  i>  socii  in  tulvrculosis  of  the  hip  or  spine,  in 
paralysis  of  the  il-rsal  ur  aiHiominal  muscles  (especially  muscular 
dystrophy K  a:i«l  in  ab.l"ininal  tumors  ^^pregnancy),  which  need  to 
be  oounterhalaiu-cvi  l-v  iKU-kwuril  benilinir. 

^/•)  ^•'.\'\<(*,N  is  a  0":iiL»inatiou  of  lateral  curvature  with  twisting 
of  the  spine.  l:i  slight  L-r  doubtful  cases  the  tips  of  the  spinous 
processes  should  iv  marked  with  a  colored  pencil,  which  makes  the 
deviation  easilv  visible.     Severe  cases  cannot  l>e  mistaken. 

» 

v^'.i^  Anrurisrn  of  the  desoentling  aorta  may  point  in  the  back 
near  the  angle  of  the  left  scapula  .^seo  below,  page  289).  It  is  the 
only  pulsating  tumor  of  riiis  region. 

\b^  FirinrphritU'  iz/\<  ••.<.<  usually  points  Ui^tween  the  crest  of  the 
ilium  and  the  twelfth  rib,  a  few  inches  frvnu  the  spine  ^see  page  416). 
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(c)  Tuberculous  ahscess  (" cold  abscess"),  originating  in  verte- 
bral tuberculosis,  may  point  in  tlie  same  region,  though  more  often 
it  follows  down  the  sheath  of  the  psoas  and  points  near  Poupart's 
ligament.  "  Cold  abscess,"  starting  from  a  necrosed  rib,  is  often 
seen  in  the  back.  The  probe  leads  to  dead  bone  at  the  end  of  the 
sinus.  Microscopic  examination  of  excised  ]iicces  is  tlie  only  way 
of  excluding  actinomycosis,  though  this  disease  is  less  apt  to  form 
sinuses. 

(d)  Sarcoma  of  the  scapula,  the  only  tumor  of  the  scapula  that 
is  often  seen,  occurs  in  children  and  rarely  after  the  second  decade. 
With  a  solid,  nearly  painless  tumor  of  this  bone  in  a  child,  sarcoma 
should  always  be  suspected.  Ileingn  exostoses  ai-e  possible,  but 
usually  occur  later  in  life.     Histological  examination  will  decide. 

(e)  Epithelioma,  arising  from  tlie  skin  of  tlie  back,  presents  the 
ordinary  evidences  of  this  form  of  cancer. 

V.  Prominent  Scapula. 

This  is  due  usually  to : 

(a)  Lateral  curvature  of  the  spine  (see  above). 

(i)  Serratua  parabjsii,  recognized  by  tlie  startling  prominence 
of  the  scapula  if  the  patient  pushes  forward  with  both  hands  against 
resistance  ("  angel-wing  "  scapula). 

71.   Spina  Bifida. 

A  congenital,  saccular  tumor,  connecting  through  a  bony  defect 
with  the  interior  of  the  spinal  canal  at  any  point  between  the  occi- 
put and  the  aacmm;  nine-tenths  of  all  cases  occur  in  the  lowest 
third  of  the  spinal  column.  There  is  no  other  congenital  tumor  in 
this  position  communicating  with  the  spinal  canal. 

In  the  sacral  region  there  are  other  congenital  tumors,  dermoid 
cysts,  lipomata,  and  others.  Their  nature  can  be  learned  only  by 
incision,  but  they  are  all  distiaguished  from  spina  bifida  by  the  lack 
of  oonuntmioation  with  the  spinal  canal. 


THE   CHEST. 

INTRODUCTION. 
I.  Methods  of  Examining  the  Thokacic  Organs. 

To  carry  out  a  thorough  exauiinatiou  of  the  chest  we  do  five 
things:  1.  We  look  at  it;  technically  called '*iu8i)ection.''  2.  We 
feel  of  it;  technically  called  "palpation."  3.  We  listen  to  the 
sounds  })roduced  by  striking  it;  technicall}'  called  "percussion." 
4.  We  listen  to  the  sounds  produced  within  it  by  physiological  or 
pathological  processes;  technically  called  "auscultation."  5.  We 
study  pictures  thrown  on  the  fluoroscopic  sci-eeu  or  on  a  photo- 
graphic plate  by  tlie  Roentgen  rays  as  they  traverse  the  chest; 
technically  called  "radioscopy." 

Measuring  the  dimensions  or  the  movements  of  the  chest  ("men- 
suration") is  often  mentioned  as  co-ordinate  with  the  above  meth- 
ods, but  it  yields  very  little  information  of  practical  value,  and  is 
at  present  very  little  used. 

Witliout  some  knowledge  of  the  regional  anatomy  of  the  chest 
no  intelligent  investigation  of  the  condition  of  the  thoracic  organs 
can  be  carried  on.  Accordingly,  I  shall  begin  by  recalling  very 
briefly  some  of  the  most  essential  anatomical  relations. 

11.  Regional  Anatomy  of  the  Chest. 

It  seems  to  me  a  mistake  to  divide  the  chest  into  arbitrary  por- 
tions and  to  describe  physical  signs  with  reference  to  such  division. 
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!he  seat  of  any  lesion  can  best  be  described  by  giving  its  relation 
3  ttie  clavicle,  sternum,  or  riba  on  the  fi'ont  and  sides  of  the  chest, 
>  the  acapulcB  and  ribs  behind.     Tlins  wo  may  speak  of  r&les 
as  heard  "above  the  left  clavicle  in  front,"  "below  the  right  scap- 
ula behind,"  "between  the  seventh  and  ninth  ribs  in  the  axilla," 
and  80  on.     When  we  want  to  state  more  exactly  what  part  of  the 
axilla  ante ropo ate riorly  ia  affected,  we  may  refer  to  the  "  niid-axil- 
ary  line  "  (see  Fig,  36) ;  or  better,  we  may  place  the  lesion  by  r 
uring  the  number  of  centimetres  or  inches  fro 
B  the  sternnni.     In  a  similar  way  the  place  of 
the  apex  impulse  of  the  heai-t  (whether  in 
the  normal  situation  or  farther  toward  the 
Baxilla)  can  be  determined  by  measuring  from 
|the  median  line  of  the  ateiTium.     Measui'e- 
ments  referring  to  the    nipple  are  entirely 
iseletss  in  women  and  not  very  reliable  in 
It  is  better  to  measure  as  above. 
If,  then,  we  confine  ourselves  chiefly  to 
9ie  bones  of  the  chest  as  landmarks,   and 
,  with  reference  to  them,  the  position  uf 
Oiy  portiou  of  tlie  ititemal  organs  which  we 
P<^i>'e  to  study,  it  becomes  unnecessary  to 
memorize  any  technical  tei-ras  or   to    learn 
the  position  of  any  arbitrary  lines  and  divi- 
sions Bueh  as  are  frequently  foi-ced  upon  the 
Student.     The  only  points  which  it  is  neces- 
iry  to  memorize  once  for  all  are : 

The  position  of  the  heart,  lungs,  liver, 
ind  spleen  with  I'eference  to  the  bones  of  the 
^est. 

2.  The  position  of  certain  points  which 
ixperience  has  taught  ns  have  a  certain 
II  physical  diagnosis.  I  mean  (a)  the 
B-called  "  valve  areas "  of  the  heait,  which 

0  not  correspond  to  the  actual  poaitiim  of  the  valves, 

1  be  explained  later  ou,  aud  {/')  the  perciiasiun  outli 
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heart,  liver,  and  spleen.  These  outlines  do  not  correspoDd  in  sin 
with  the  actual  dimensions  of  the  oi-gans  within,  yet  there  is  i 
de&iite  rehitiuii  between  the  two  which  remains  relatival;  constant, 
so  that  we  can  infer  the  size  of  the  organ  itself  from  the  outlines 
which  we  determine  by  percussion.  The  position  of  the  o^uu 
themselves  is  sliowu  iu  Figs.  S7,  38,  and  39.     It  will  be  notioed  in 


ribs  are  Dumbvred. 


Fig.  m  tliat  the  lungs  extend  up  [ibovc  tlie  clavicles  and  overlap 
the  liver  and  tlie  heai-t^£»cts  of  considerable  importance  In  the 
ptiysical  e^taniiiiatioii  of  these  organs,  as  will  be  later  seen.  It 
is  also  to  be  )ioticeil  liow  small  a  portion  of  the  stomach  ia 
directly  accessible  to  pliysical  examination,  tlie  larger  part  of  it 
lying  I>ehiud  the  ribs  and  covei-ed  l)y  the  liver.  The  normal  pan- 
creas and  kidneys  are  practically  inaccessible  to  physical  eicamina- 
tion. 

The  percussion  outlines — corifsponding  to   those   portions  of 
the  heart,  liver,  and  spleen  whicli  lie  immediately  beneath   the 
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(best  walls — will  be  illustrated  in  the  section  on  PercusBtou  (see 
;  118). 


CHAPTER   IV. 
TECHNIQUE  AND  GENERAL  DIAGNOSIS. 

INSrECTlON. 

aMiMH  may  be  IcanuMl  by  a  careful  iiisi:)ectioii  of  all  parts  of  the 
(^liest.  hut  only  in  case  the  clothes  ai-e  wholly  removed.  A  good 
li^ht  is  essential,  and  this  does  not  always  mean  a  direct  light;  for 
exanijde,  when  examining  tlie  front  of  the  chest  it  is  often  better 
to  have  tlie  j)atient  stand  witli  liis  side  to  the  window  so  that  the 
lijL^ht  strikes  o])li(juely  across  the  chest,  accenting  every  depression 
and  making'  eveiy  imlsation  a  niovinj^  shadow.  In  searching  for 
abnormal  jmlsations,  this  o]»li(jue  liij:ht  is  esi)ecially  im})ortant. 

Tn  examining  the  tliorax  we  look  for  the  following  points: 

1.   Tlie  size. 

1'.  The  p-neral  shape  and  nutrition. 

l).   Lo(ral  deiormities  or  tumors. 

•I.   TJie  res])iratory  movements  of  tlu;  chest  walls. 

T).  The  r»*s])irat(;iT  movements  of  the  diaj)hragm. 

('».   Tiie  nornnd  cardiatj  movements. 

7.  Abnornud  pulsations  (arterial,  venous,  or  capillary). 

8.  The  iM-ripheral  vessels. 

y.  The  trolor  and  condition  of  the  skin  and  mucous  membranes. 
10.   The  i)resence  or  absencre  of  j^landular  enlargement. 

I.   Sizi:. 

Small  chests  an*  seen  in  jjatients  who  have  lx»on  long  in  bed 
from  whatever  cjiuse;  also  in  those  wh()  have  sull'ei'ed  in  infancy 
from  rickets,  adenoiil  irn>wths  in  the  naso-j)harynx,  or  a  combina- 
tion of  the  two  diseases.  AbnorimiUy  larj^e  I'hests  are  seen  chiefly 
ill  emphysema.     Uf  course  the  chests  of  healthy  indi\dduals  vary 
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a  great  deal  in  size  at  any  given  a^i',  iuiil  I  liitve  l)epn  reterriiig  in 
the  last  senteiicea  only  to  vai-iatiim^i  gn-atcr  tliaii  tliiinu  uoi'iuaJly 
found. 

II.  Shape. 

Tliere  are  marked  diifprenwa  in  shapt*  between  the  child's  and 
the  adult's  chest  in  health.     A  child's  trunk,  as  compared  with 


lat  of  an  adidt,  is  far  more  iieaily  cylindrical ;  that  is,  the  antj^rn- 
materior  diiuneter  la  neaiOy  as  great  as  the  lateral.  Tlie  adult's 
cliest  is  distinctly  flattened  from  hefore  backward,  although  indi- 
vidual variations  in  this  resi>ect  arc  considerable,  as  Wooila  Huteh- 
Isou  has  shown. 
In  chiltUiuod  the  coninmnest  iiatliological  modifications  are  due 
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ttj  niletioitls  or  to  rickets;  in  middle  and  later  life  to  emphjrsemt, 
phthisis,  or  old  pleuritic  disease 

(a)  Tlie  RaehUir,  C/teM 

Tlie  st^mimi  generally  projects  ("/J^eon  hrtmit "),  bnt  in  Borne 
(!HBCS,  especially  when  rickets  is  combined  with  a<Ieaoi<l  hyper 
trophy,  there  may  be  a  depression  at  the  root  of  the  st^rDnm  re- 
miltingin  the  condition  known  as  ^'funnel  brea*t"  '  (Figs,  4i"  aiiJ 


41).  Tlie  sides  of  the  chest  are  eutnijre.-i.st'il  latijriilly  ami  slo] 
to  meet  tiie  steniuni  as  tlje  sides  of  a  ship  slope  down  to  ine€t1 
the  keel  {peetiis  c/irinntam')  (Figs.  43  and  44).  From  the  origin  I 
of  the  ensiforni  cartilage  a  depression  or  groove  is  to  be  seen  run-  f 
ning  downward  and  outwartl  to  the  axilla  and  cori-esponding  I 
nearly  to  the  attachment  of  the  diaphragm.  Thia  is  sometiiDCsl 
spoken  of  as  "  lltirriton's  iji-nuve."     The  lon-i-r  iiuirgin  of  th»  r 
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in  front  ofl*ii  flnrfjiovt-,  owing  to  the  enlargement  of  the  liver  and 
spleen  below  and  the  pull  of  tlie  diaphrdgin  above.  Along  tlie  line 
of  the  chondro-costal  articulation  there  lit  to  be  felt,  and  sometiniea 


^jeen. 


in,  a  line  of  eminences  or  swellings,  to  which  tlie  name  of  "  rn- 
rosnrif  "  has  been  given, 

(J)  The"I'urohjtlr  Thnrax." 

Fig-  45  conveys  a  better  idea  of  this  form  of  chest  than  any 

descrij)tion.     The  normal  anteroposterior  flattening  is  exaggerated 

so  that  such  iiersons  ait3  often  s]»oken  of  as  "flnt-chegtal."     The 

^^HaWcles  are  very  prominent,   owing  to   falling  in  of  the  tiaauea 


J 


fi4 


PBYSICAL  DIAONOSIS. 


abovp  aiid  bolow  tliom;  thd  shoulders  are  stooping,  the  scapula 
prouimeiit,  and  tlie  neek  is  generally  long.  The  augle  where  Ha 
ribs  meet  at  the  eimifuriu  cartilage,  the  su-ualled  "  aistal  aitffle,  "u'm 
Bucli  cases  very  sharp.  This  type  of  trhest  has  uften  been  supposed 
to  be  characteristie  of  phtliiais,  Imt  may  be  fuund  in  persons  with 
perfectly  healthy  lungs.     On  the  other  hand,  phthisis  frequently 


esiats  in  persons  with  normally  shaped  chests  or  with  abnonnally 
deep  chests  (Woods  Hut(ihiiiaon).     {See  Fig.  I*i2,  page  310. ) 


('■)  T/ie  "Ji-n-M  Cl'r.it." 


Notliing  is  leas  like  a  barrel  tlian  the  "/mrrd  chest. 
striking  ehai'acteristic  is  its  greatly  increased  ant«roi>osterior  diam- 
eter, so  that  it  approaches  the  foi-m  of  the  infant's  chest.  The 
costal  angle  is  very  obtuse,  the  shoulders  are  high,  and  the  Deck 
is  short.  The  reepii-atory  movements  of  the  barrel  chest  will  be 
Spoken  of  later  (see  Figs.  4G  and  47). 


INSPFXTIOS 


N<Ufk;.,.i  u/tht'  Ch'-st  inuu. 


Emacixtioit  19  readily  appreciated  by  iiis[«(?tioii.  The  rilia  are 
lally  prom  in  e  lit,  tlie  scapulfe  stand  out,  and  the  claviclf  b  ]iro- 
All  this  may  be  seen  iiiik'[)f  luk'iitly  of  any  phaiige  in  tliP 


^—^("^  (if  the  chpst  8iioh  as  was  deseribed  above  under  the  title  of 
™*Irtio  Thorax.     TulierculoaiB  of  the  ajiiees  of  the  lungs  may 
•luw  a  marked  falling  in  of  the  tisanes  above  and  below  the 
Wvicle  iudepeudetit  of  any  emaciation  of  the  chest  itself. 
6 
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III.  Deformities. 

The  abnormalities  just  enumerated  are  symmetrical  and  affect 
the  whole  thorax.  Under  the  head  of  Deformities,  I  shall  consider 
chiefly  such  abnormalities  as  affect  particular  portions  of  the  chest 
and  not  the  thorax  as  a  whole.  "* 


(<?)  Sj/in/il  Currafure^s  and  Twists.^ 

A  good  view  of  the  patient's  bark  brings  out  best  the  lesser  de- 
gi'ees  of  lateral  curvature,  which  are  not  at  all  infrequent  in  persons 
who  are  not  aware  of  them.  Bliglit  degrees  of  deformity  are  best 
seen  by  marking  with  a  skin-pencil  the  position  of  the  spinous  proc- 
esses (see  Fig.  49).  The  more  marked  cases  of  lateral  curvature, 
which  are  usually  accompanied  by  a  certain  amount  of  tmisthif/^ 
give  rise  to  considerable  displacement  of  the  thoracic  organs  and 
render  unreliable  the  usual  bony  landmarks,  with  reference  to 
which  we  judge  of  the  position  of  the  intrathoracic  organs.  By 
such  deformities  tlie  apex  of  the  heart  may  be  pushed  up  into 
the  fourth  space  or  out  into  the  axilla,  or  portions  of  the  lungs 
may  be  compressed  and  made  atelectatic.  The  bulging  on  the 
convex  side  of  the  curve  may  simulate  an  aneurismal-  tumor. 
Pott's  disease  of  the  spine  should  be  looked  for  as  a-  part  of 
the  routine  inspection  of  the  chest.  It  is  sometimes  better  felt 
than  seen. 

•I 
(^b)  Flattenlnfj  of  One  Side  of  the  Chest.  f 

^« 

In  chronic  phthisis,  cirrhosis  of  the  lung,  or  long-standing  pleu- 
ritic eifusion,  marked  falling  in  of  one  sidu  of  the  chest  is  often  to 
be  seen.     This  may  be  apparent  in  the  upper  and  front  portion,  be- 

»  See  also  page  54.     The  lesions  are  referred  to  here  onl^'  in  relation  to 
their  effects  on  heart  and  lungs. 
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neath  the  clavicle,  or  in  the  axilla,  or  in  both  RitiiatioiiB  (see  Figs. 
45  and  51 ).     The  shrinkage  of  the  affected  side  is  made  more  ohvi- 


FTG.  *6.— The  PsmljtJi;  Thonu.  * 

liouK  by  contrast  with  the  compensatory  hypevtmphy  of  the  soiiiiil 
L'luiig,  wliieh  makos  the  sound  side  umisiially  full  and  prominent. 

{i")  Prominmrf  of  One  S'ule  of  the  Cheat. 

In  pneumothorax  or  pleuial  effusions,  and  sometimes  in  malig- 
loant  disease  of  the  lung  or  jileurn.,  thete  is  a  marked  increase  in  the 
iBize  of   the  affei'ted  side  of    the    ehest.     Very  rarely  emphysema 
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may  affect  one  lung  predoininmitly.     In  pne\unnthorax  or  plenritdc 

effusiou  we  usually  see,  iii  aiUlitiou  t<i  tlic  uUive  eiilaigvinrtit  of  tlii- 

affected  side,  a  smoothing  out  of 

the  intercostal  depressioDa  so  that 

the  surface  of  that  side  is  much 

more  uniform  than  the  other  side. 

Bulging  of  the  interspaces  from 

great  pressure   within   the  chest 

rarely  occurs.     I  have  never  seen 


(rf)    Loval  I',: 


lu  nearly  oiie-quaixer  of  all 
healthy  chests  that  part  of  the 
thoracic  wall  which  overlies  the 
heart  (the  so-called  "precordial 
region ")  is  abnormally  promi- 
nent. The  cause  of  this  condi- 
tion is  much  disputed.  A  similar 
prominence  may  be  brought  about 
in  children,  whose  thoracic  bones 
are  very  flexible  (and  occasionally 
in  older  patients),  by  the  outward 
pressure  of  an  enlarged  heart  or 
of  an  effusion  in  the  pericardial 
sac.  The  prominences  due  to 
spinal  curvature  have  been  al- 
ready mentioned.  Less  com- 
mon causes  of   local  promiuence 


1.  AnmtrUm  of  the  arch   of 
the  aorta. 

2.  Tumor  ot  the  chest  wall 

(lipoma,  sarcoma,  gumma)  or  of  the  lui>g,  mediastinum,  or  of  tiie 
thoracic  glands  pi^essing  their  way  outward. 
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3.  "  Cold  ab«eee»  "  (tuberculosis)  of  a  rib  or  of  the  aternum. 

4.  Empyema  perforating  the  chest  wall,  the  so-caUed  "  empyema 


rV.  The  K>;apiBATOKV  Movemextb. 


(u)  Xormal  Respiration. 

During  normal  respiration,  one  sees  the  ribs  move  outward  and 
ipwaid  with  inspiration,  and  downward  and  inward  with  expira- 
tion.    Possibly  one  catches  some 
hint  of  the  movements  of   the 
diaphragm  at  the   epigastrium. 
Ill  men,   diaphragmatic  breath- 
ing   is  more  marked,  while    in 
women    breathing  is  mostly  of 
the  "costal  type";    that  is,  is 
dyne  by  the  intercostal  muscles. 
In  certain  diseases  an  exaggera- 
1  ion  of  the  costal  or  of  the   dia- 
[■hragmatic    type    of   breathing 
may  be  Been.     In  emphysema, 
t'lr  example,  and  in  soae  cases 
I  if  asthma,  the  ribs  move  very 
little,  and  most  of  the  work  of 
ri'spiration  is  performed  by  the 
diaphr^m,  whose  pull  upon  the 
lower  ribs  can  Boinetimea  be  distinctly  seen  during  inspiration.    On 
'~  e  other  hand,  when  the  movements  of  the  diaphragm  are  impeded 
E  presence  of  fluid  or  a  solid  tnraor,  as  in  cirrhosis  of  the 
rer  or  leukieinia,  the  breathing  has  largely  to  be  performed  by  the 
:,  and  becomes,  as  we  say,  costal  ui  type  (see  below,  p.  72). 


I 

i 


(J)  Am 


,,,1,-e,  o/Erpa, 


If  we  watch  the  patient  while  he  takes  a  fuU  breath,  we  may 
tice  certain  variations  fi-om  the  normal  type  of  respiratory  move- 


70 


PBYSICAL  DIAOSaSIS. 


mentiS.     We  may  see:  (1)  Dhiiuiishecl  expansion  of  one  side  (n 
wliole,  or  at  the  apex).     (2)  Increased  expansion  of  one  side. 

(1)  '[tfiiminU/inlexpanflnjKit  aae  sitie  is  due  to  pleiiritie  effusion,  ( 
pneumotliorax,  or  soltil  timmr  of  the  lung  or  pleura,  the  affcctrd 
side  is  usualij-  distrmh-'l  as  well  as  immobile.     AMien,  on  the  otJiet 


hand,  the  lung  ia  i-etraeted  or  bound  down  by  adhesions,  as  in 
phthisis,  old  pleurisy,  occlusion  of  tlie  l)ronchiiB,  or  from  the  pres- 
sure of  an  aneurism,  we  have  immobility  eonibiiicd  with  a  rHractum 
.  of  the  affected  side.  In  tulierculous  disease  at  the  apex  of  tiifl 
lungs,  we  may  sec  one  side  or  both  sides  fail  to  expand  at  the  top. 
Restriction  of  the  motion  of  one  filde  of  the  chest  may  also  be  due 
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r  pain  or  to  pressure  from  l:)e!ow  tlie  diapliragm.  Au  enlarged  liver 
or  spleen  and  tumors  of  the  hepatic  or  splenic  region  way  in  this  way 
prevcut  the  normal  expansion  of  one  or  the  other  side  of  tlie  thorax. 
Occasionally  a  hemiplegia  or  auni-| 
^^^^^L  lateral  paralysis  of    the  diaphragml 

^^^^^^^^  i^iiults  in  diiuiuished  movement  oil 

^^^^^^^^M|  ono  thti 

^^^^^^^^^V  (^)   Iticretued  exjtatuioH   of   one 

ll9^^^K^M  ^i^'*^  <^f  ^^^  chest  is  observed  ])rinci- 

'    ^^W^^t  p*lly  3^  3-  compensatory  or  vicarious 

^'^r  ovtrfnoctioning   of  that  side  when 

the  other  side  of  the  chest  is  thrown 

out  of  use  hy  a  large  pleuritic  effu- 

sitm,  by  pneumothorax,  long-stand- 

uig    pleurisy    with    contraction,    or 

other  causes. 

^^  -^^  ^^  This   term   is  often   tiscd  rather 

ET    Jt         ^B  ^^B       lon.sely    to     inelude:     (1)    DiiMcult 

]■  ^k^^M       breathing,  whether   rapid   or   slow. 

]^     •^L'      jM^K        {'!)     Unusually     deep     breathing, 

'*^?fe  "^^^  whether  diffieidt  or  not.     (3)  Bapid 

breathing. 

Tnie  dijspniea  or  difflriilt  brtath- 
iiiff  is  almost  always  rapid  as  well, 
and  does  not  differ  at  all  from  the 
[  ■well-known  phenomenon  of  being  "  out  of  bi-cath  "  after  a.  hard  run 
r  any  violent  exertion.  ■'  Conceive  these  conditions  as  persisting 
L  over  hours  or  days,  and  we  have  the  phenomenon  known  as  dysp- 
The  breathing  is  not  only  thick  but  labored;  that  is,  per- 
I  formed  with  difficulty,  and  unusual  muscles,  not  ordinarily  called 
t  tipon  for  respiration,  come  into  play  and  are  seen  working  above 
[■  the  clavicle  and  elsewhere.  More  or  less  distress  is  generally  cxt  i 
[  pi-esaed  in  the  face,  and  there  is  often  a  bhieness  of  the  lips  or  a 
r  d<uky  color  throughout  the  face,     The  commonest  causes  of  dysp- 
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noea  are   the   various  fornto  of  heart  disease,  pneutnd 
pleuritiu  eSuaion,  euiphyaoma,  asthma,  and  phthisis. 

Dyspucea  uiay  affect  eajjecially  htujtiriitiuti,  as,  for  example, 
whfu  &  fureigu  Ixidy  lodges  in  the  larynx,  or  in  ordinary  "croup." 
In  such  (jases  we  sjieak  of  "  innjiirutory  rlt/nptma,"  distin^iishing  it 
from  "  arpmitori/  i/i/x/imea  "  such  as  occurs  iu  asthma  and  emjAj- 
Benia.  In  the  latu-r  condition  the  breath  ecems  to  vnter  the  c^est 
readily,  hut  the  difficulty  is  to  get  it  out  again.  Expiration  is 
greatly  prolonged  and  often  noisy. 

Combined  tyi»e3  also  occur  in  which  Iwth  respiratory  acts  «re 
difficult. 

Abnomuilli/  dtrj)  and  full  ii-«plrtition,  without  any  api>eariuice  of 
dijficulty  in  the  process,  is  sometimes  seen  near  tlie  fatal  tenuinS' 
tion  of  cases  of  dialwU^s, 
the  so  -  called  dhtbetk 
dysputea. 

Simple  mj,id\ty  of 
lijvat/ihi'j  should  be  dis- 
tinguished from  dyspnisa 
of  any  type.  In  adults 
the  normal  rate  of  res]ii- 
ratiun  is  about  18  per 
minute.  In  children,  it  is 
oonsirlcrably  quicker  and 
more  irregidar.  It  is  not 
desirable  to  attempt  here 
to  enumerate  all  the 
causes  which  may  lead  to 
a  quickening  of  the  respi- 
ration.     Among  the  oom- 

moner  are  muscular  excr-  f,a_  Bi,-ointrai-u..u i.r  Usna 

tion,   emotional   disturb- 
ance, diseases  of  the  heart  and  lungs,  and  fluid  or  solid  accuijjula- 


L  (ecti 


tious  below  the  diaphragm,  which  push  up  that  muscle  and  cause  it 
to  encroach  abnormally  upon  the  thoracic  cavity.  Most  of  the  in- 
fectious fevers  are  also  aj.t  to  be  accompauied  by  (juk-keued  breath- 
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ing,  especially  but  not  exclusively  whuu  the  fover  is  associated  with 
a  disease  of  the  heart,  lung,  pleura,  or  pericardium. 

Sucking-ill  of  the  iiiterspaws  in  the  lower  axillary  regions  or 
ix'low  the  clavicles  may 
he  seen  in  connection 
with  (lyapnipa  when- 
L'ver  the  lungs  are  pre- 
vented by  some  cause 
from  ])ro])crly  expand- 
ing during  inspiration. 
Negative  pressure  i  a 
thus  produced  within 
the  cht'st,  and  the  at- 
mospheric pressure 
without  jjushea  in  the 
more  I'lastic  parts  of 
the  thorax.  This  phe- 
nomenon is  seen  in  col- 
lapse or  atelectasis  of 
a  poition  or  the  whole 
of  a  hing,  such  as  may 
occur  in  obstruction  at 
the  glottis  (in  which 
case  botli  aides  are 
equally  i-eti-acted)  o  r 
from  ocdusion  of  a 
bi'onchus.  In  the  lat- 
terspaces  duiing  inspiration  oo- 


Fw,  sa— Ptomlnonwot  Rtfiht 


ter  event,  the  sucking-in  of  the 
I' curs  only  on  the  affected  side.' 

'  Sllglit  ratractlon  of  Uie  lower  interapacea  iutbe axilla duriDg:  inspiratioi 
^b  often  HBD  in  health.    lu  dioeaao  tbla  phenomenixi  Is  greatly  exaggerated. 
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V.  (-iiAxriKs  IN"  TiiK  Respiratory  Rhythm. 

(//)  Aafhwatic  Jireathhuj. 

In  iisthina  tho  noniial  rhythm  is  1*6 versed  and  the  expiration 
Imm'oiik'S  l(»n^M>r,  instead  of  shorter,  than  inspiration.  Inspiration 
may  1h>  icpn'scnti'd  only  by  a  short  gasp,  while  expiration  becomes 
a  prolon^^cd  \vh(Mv.(^  lading  several  times  as  long  as  inspiration. 
l)ys|)n(ea  is  iisjially  very  marked.  In  emphysema  we  get  veiy 
niueh  the  same  type  oi"  breatliing  so  far  as  rhythm  is  concerned, 
but  the  dyspncea  is  not  usually  so  extreme  and  the  auxiliary  mus- 
fh's  of  respiration  are  not  so  apt  to  be  called  into  use.  In  many 
eases  of  enij)hysenia  one  sees  the  tliorax  move  all  as  one  piece,  "rti 
c'/n'/v/.sw,"  owin^  to  a  senile  fixation  of  the  bones  of  the  thorax  from 
ossitieation  of  the  cartilajjfinous  poi*tions.  In  hereditary  syphilis  or 
[•litliisis  this  fixation  nuiy  oeeur  in  youth  or  early  middle  age. 

(/')  (lirfj}H'-Stnkrs  Breathing. 

An  anomaly  of  respiratory  rhythm  in  which  short,  recurrent 
paroxysms  of  dyspixea  are  preceded  and  followed  by  periods  in 
which  no  respiration  oc<'urs  (ai)n(ea).  If  we  represent  the  normal 
respiratory  movement  by  an  uji-and-down  line,  as  seen  in  Fig,  53, 

VWVNAAAAA/ 

Fi(*.  .'>:<.  -Dlsi^'raiii  to  Urpn'sent  Noniial  nreattalDg-Rbytbm. 

th«' Cheyne-Stokes  tyiM>  of  breathing,' would  apx>ear  as  in  Fig.  54. 
The  jMMitxl  (»r  apno-a  may  last  from  one  to  ton  seconds;  then  short, 
shallow  respirations  be«,nn  and  increase  rapidly,  l)oth  in  volume  and 
in  rate,  until  a  maximum  i»f  marked  dyspnd'a  is  reached,  when  a 
iliminution  in  the  rate  and  (lejith  of  the  act  lH'j,nns,  and  the  patient 
^n-adually  returns  to  the  apno'io  state.  Tht^  lenj;th  of  the  whole 
pan>xysm  may  be  from  .'10  tt>  70  seconds.  During  the  apnoeic 
jjeriod  the  patient  is  ai>t  to  drop  asleep  for  a  few  seconds  and  the 
pu])ils  nuty  iM-eome  contraettMl.     AVhen  tlie  paroxysm  of  dyspnceft 
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If  at  ite  height,  he  ia  apt  to  cough  aud  shift  his  position  restlesslj, 
D  case  the  whole  pheriomeuon  oeeura  duriag  sleej)  he  nioves  uq- 
laily  in  hia  sleep  at  this  period.  Moiiifieil  tjpea  of  the  pheuome- 
non  also  occur,  in  which  there  ia  a  rhythmic  increase  and  decrease 
in  the  depth  and  rapidity  of  respiration  but  without  any  interven- 
ing period  of  apncea.  This  type  of  breathing  is  moat  often  seen  in 
severe  cases  of  cardiac,  renal,  or  cerebral  disease.  It  is  generally 
more  marked  at  night  and  may  occur  oidy  at  that  tiine.  In  chil- 
dren it  appears  Bometiines  to  be  physiological  during  sleep.     As  a 


I 
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rule,  it  is  a  sign  of  grave  jirogiiostic  siguiticauc^,  but  ]iatieiitB  have 
been  known  to  recover  completely  after  weeks  or  even  mouths  of 
Cheyne- Stokes  breathing. 


(p)  Segtraiiieil  or  "  Cntchy"  Breathing, 
When  the  patient  has  a  "atitch  in  the  side,"  due  to  dry  pleu- 
risy, intercostal  neuralgia,  or  to  other  causes,  the  inspiration  may 
\ye  suddenly  interrupted  in  the  middle,  owing  to  a  seizure  of  p^n 
which  makes  the  patient  stop  breathing  as  quickly  as  he  can.  The 
me  conditions  may  i»roduce  very  shallow  breathing  as  the  patient 
ica  to  avoid  the  pain  which  a  full  ins]»iration  will  cause.  This 
B  of  restrained  breathing  is  clten  seen  in  pleurisy  and  pneumo- 
,,  and  in  tlie  latter  disease  expiration  is  often  accompanied  by 
%  Utile  moan  or  grunt  of  discomfort 

(rf)  Sknllair  and  irreyulur  breathinrj  is  often  seen  in  states  of  pro- 
found unconsciousness  from  any  cause,  such  as  apoplexy  or  poison- 
ing. A  few  deep  respii-atious  may  be  followed  by  a  number  of 
shallow  and  irregular  ones.     When  death  is  imminent  in  any  dis- 

Eie,  the  respiration  may  become  very  irregular  and  gasping,  and 
is  apt  to  he  accompanied  by  a  peculiar  nodding  movement  of  the 
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head;  the  chin  l)eiiig  tlirown  quickly  upward  during  inspiratioiii  and 
falling  slowly  (hiring  ex])iration.  I  have  known  but  one  patient  to 
recover  after  this  type  of  bi*eathing  had  set  in. 

After  st*ver(>  lieniorrliage  the  breathmg  may  be  of  a  Mghing  type 

as  well  as  very  shallow. 

(tf)  Stridulmis  Breathing. 

A  liigli-])itclied,  crowing  or  barking  sound  is  heard  during  inspi- 
ration wlien  there  is  obstiniction  of  the  entrance  of  air  at  or  neu 
the  glottis.  Tliis  ty}>e  of  breathing  occurs  in  spasm  or  oedema  of 
tlie  gU)ttis,  *'  crouj),"  laryngi.snin8  stridulus,  and  forms  the  "whoop" 
in  the  ])aroxysnis  of  whooping-cough.  Laryngeal  or  tracheal  ob- 
structions <lue  to  foreign  bodii*s,  or  tumors  within  or  pressure  from 
without  the  iiir-tulK\s,  may  (lause  a  similar  type  of  respiration.  It 
is  in  these  cast's  esju'cially  that  we  see  the  sucking-in  of  the  inter- 
spaces mention  I' (I  above  (see  p.  73). 

VI.    DlArJIKAOMATJC    MOVEMENTS. 

L  iff  en  ■  N  I'll  vji  nm  enon. 

Tlie  normal  movements  of  the  diaphragm  may  be  rendered  vis- 
ible by  the  following;  j)ro(H*dure,  suggfsU^d  by  Litten  in  1892:  The 
])atient  li«*s  ui>on  his  back  witli  the  chrst  bared  and  the  feet  pointed 
diieirtly  toward  a  window,  (.'ross  lights  must  be  altogether  ex- 
chided  by  darkiinin.ic  any  other  win(U)ws  wliich  the  room  may  con- 
tain' (see  Fiir.  55).  The  observer  stands  at  the  patient's  side 
and  asks  liim  to  take  a  full  breath.  As  the  ribs  rise  with  the 
movennMit  of  ins]>iraiion,  a  short,  narrow  shadow  moves  down  along 
tilt!  axilla  from  about  tlu'  seventh  to  about  tlie  ninth  or  tenth  rib. 
During  the  ex  juration  the  shadow  rises  again  to  the  point  from 
whi<'h  it  starUMl,  but  is  less  eiisily  seen.  This  ])henomenon  is  to  be 
seen  on  both  sides  nf  the  chest  and  sonu?times  in  the  epigastrium. 

'  If  it  is  inconvenient  to  move  tlie  ])atient'K  iK'd  into  the  proper  poeition 
with  relation  to  the  window,  or  if  tlie  fout-board  interferes,  or  if  the  obaervi^ 
tion  has  to  be  made  after  dark,  a  dark  lantern  or  other  strong  light  held  at  the 
foot  t>f  the  bed  answers  very  well.  All  other  light  must,  of  course,  be  ex- 
cluded. 


^steria  ami  in  some  very  stujiid  persons  who  cannot  be  made  to 
inderstaiid  what  is  meant  by  a  full  breath.     In  the  observation  of 
reral  thousand  cases,  I  have  never  known  it  alwent  in  health 
hoept  under  these  conditions. 

In  normal  chests,  the  excursion  of  the  shadow  is  al>out  two  and 

lialf  inches;  with  very  forced  breathing  three  and  a  half  inches. 

"  e  mechtuiism  of  this  phenomenon  is  best  understood  by  imagin- 

mal  section  of  tlie  thorax  aa  seen  from  the  front  or  back 

(see   Fig.  56).      At  the  end   of   expiration,  the    diaphi-agm   lies 

"Jat  against  the  thorax  from  its  attachment  up  to  almut  tlie  sixth 

During  inH]>iration  it  "peeU  off"  as  it  descends  and  allows 

e  edge  of  tlie  lung  to  come  down  into  the  chink  between  the  dia- 

1  and  thorax.     This  "peeling  off  "  of  the  diaphragm  and  the 

sent  of  the  lung  during  inspiration  give  rise   to  the   moving 

r  above  described. 
By  thus  observing  the  exciirsion  of  the  diaphr^iu  we  can  obtain 
ft  good  deal  of  information  of  nlinical  value. 
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Ill  pneiunonia  of  the  lower  lobe,  pleuritic  eifusioDi  extensiTe  pleu- 
ritic adhesions,  or  in  advanced  cases  of  emphysemai  the  shadow  is 
absent.  This  is  explained  by  the  fact  that  in  pneumonia,  pleuritie 
eiTusion,  and  emphysema  tlie  diaphragm  is  held  off  from  the  chest 
wall  so  tliat  its  movements  communicate  no  shadow.  In  pleuritic 
adhesions  the  movements  of  the  diaphragm  are  prevented.  In 
earl}-*  phthisis  I  liavc  generally  found  the  excursion  of  the  dia- 
])liraKm  diminished  upon  the  affected  side,  owing  to  a  loss  of 
elasticity  in  the  atfecti>d  lung  and  in  part  probably  to  pleuritic 
adhesions.  On  the  other  hand,  iluid  or  solid  tumors  below  the  dia- 
]»hrai^nn,  nnless  vrry  large,  do  not  prevent  the  descent  of  that  muscle, 
and  so  do  not  abolish  the  diaphragm  shadow.  In  cases  in  which 
iln»  diapiosis  is  in  doubt  between  fluid  in  the  right  pleural  cavity 
and  an  eidar^'eim-nt  of  the  liver  upward  or  a  subdiaphragmatic  ab- 
scess, the  juvservation  of  the  Litten's  phenomenon  in  the  latter  two 
allVctions  may  Ik*  of  ^veat  value  in  diagnosis.  Very  large  accumu- 
lations of  asrili(!  Huid  may  so  far  restrain  the  diaphragmatic  move- 
ments that  no  shadow  can  1m*  seen.  Great  muscular  weakness  or 
debility  may  greatly  diminish,  but  rarely  if  ever  prevent,  the  ezcur- 


Fi(i.  .'i(>.    Excursion  of  tlie  Dtiiplimfnn  duim?  Forced  R«^piratIon.     iZ,  Ribi;    £,  posltiOQ  of 
tlie  (liuplinD/in  ut  end  of  cxpinttioii ;  7,  i)osltlon  (>f  dlaphrugni  at  end  of  InsplnUloo. 


sion  of  the  shadow.  Tn  ])ersons  who  eannot  l)e  made  to  breathe 
dtM^ply  enough  to  bring  it  out,  a  hard  cough  will  frequently  render 
it  visible. 

The  ns«*  of  this  method  of  examination  t^Mids,  to  a  certain  ex- 
ti*nt,  to  free  us  from  the  neeessily  of  using  the  oi^-rays,  inasmuch  as 
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I  famishes  us  with  the  means  o£  observing  the  diaphragmatic 

||>TemeDts,  on  the  imiwrtaiice  of  whiuh  so  much  stitisa  has  beeii 

i  by  F.  H.  Williams  aiid  others,  much  more  eaaily  ajid  cheaply 

1  with  the  a-i-ays,  aiid  upon  the  left  8ide>  move  plainly  as  well. 

It  also  frees  lis  to  a  considerahle  extent  from  the  need  of  using 

e  spirometer  to  determine  the  capacity  of  the  lungs. 

By  measuring  the  excursion  of  the  phrenic  shadow  and  taking 

sount  of  the  thoracic  movement,  we  nlitiiiii  a  very  fail'  idea  of  the 

kpiratory  capacity  of  the  individual. 


VII.  OsaKitvATion  OF  THE  Cardiao  Movkukkts.       \ 
(1)  The  Normal  Cardiac  Impulse.  \  \  X*\*^-  J 

With  each  systole  of  the  heart  there  may  l*  seen  in  the  great 
niajoritj'  of  normal  chests  an  outward  movement  of  a  small  portion 
of  tJie  chest  wall  just  inside  and  oelow  the  left  nipple.  This  phe- 
noinenoa  is  known  as  the  cardiac  impulse.'  It  in  now  generally 
ailmitt*:d  that  the  "apex  impulse"  is  caused  by  the  impact  of  a 
portion  of  the  right  ventricle  against  the  chest  wall  and  not  by  the 
ajwx  of  the  heart  itself.  [The  bearings  of  this  fact,  which  have 
not,  I  think,  been  generally  appreciated,  will  be  dismissed  pres- 
ently.] The  position  of  the  mnximun  impulse  in  adults  is  usually 
in  the  fifth  intercostal  space  just  inside  the  nipple  line.  In  chil-T 
di'cu  under  the  age  of  six  it  is  oft«u  in  the  fourth  interspace  or 
l)«hind  the  fifth  rib;  while  in  persona  of  advanced  age  it  often  de- 
scends as  low  as  the  sixth  interspace.  In  adults  it  is  occasionally  \ 
aUseiit  even  in  perfect  health  and  under  certain  pathological  condi- 
tions to  be  later  mentioned. 

(o)  The  position  of  the  ijupulse  varies  to  a  certain  extent  ac- 
coriUng  to  the  iMisition  of  the  body.  If  the  patient  lies  njion  the 
left  side,  the  heart's  ajiex  swings  out  toward  the  axilla,  so  tliat 
the  vi.sible  impulse  shifts  from  one  to  two  and  one-half  inches  to 
Uie  left  (see  Fig.  57).  A  slight  shift  to  the  right  can  also  lie 
brought  about  by  lying  upon  the  right  aide,  aud,  as  a  rule,  the  im- 

Inlae  is  less  visible  in  the  recumbent  than  in  the  upright  position. 
L  >  For  a  more  di!Ull«U  (leHcripUiui  of  lUu  imrmal  [iiHitluii  uf  ibu  canli^ 
mulM,  see  next  p&^. 
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SiiKt-  the  heart  is  lifteil  with  each  expiration  hy  the  rise  of  the  dia- 
{ihra^ui  and  falls  during  inspiration,  a  coiri'spondiiig  change  can  be 
iiliHcrvud  in  tliu  ajiex  buat,  whiiOi,  in  fureed  breathing,  may  shift  as 
imioh  as  une  inttTHjiace.  Of  tlie  changes  \a  the  position  of  tho  ihi- 
pulae  brought  about  liy  lUsi'Usi',  I  shull  Rp-'uk  in  a  hit*>r  jiaragi 


(ol  ebinidg  or  Ui«  Aiici  linpul»  wllh  c 
dut  cwrmpooda  In  Uio  [Nialdun  ul  Uic  apex  vlth  pallunt  nn  J<!ft  i 


'huifw  oI  Pofiikia.  TMIn 


(i)  Relitlion  of  the  mnxlmun  cnrdiae  impulse  to  the  apex  of  the 
heart. — I  iiientiniied  above  that  the  maximum  cardiac  impulse  is  not 
due  to  the  striking  of  the  apex  of  Hie  heart  against  the  chest  wall, 
but  to  the  impai^t  of  a  portion  nf  the  i-ight  ventricle.  The  practical 
importance  of  this  fact  is  this:  ^Mieii  we  are  trying  to  localize  t^e 
H]>px  of  the  heart  in  order  to  determine  liow  far  the  organ  extends 
t,j  the  left  iind  downward,  it  will  not  du  tn  lie  g'lided  by  tlie  [xisi 
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a  of  the  vMximum  impulse,  for  the  apex  of  the  heart  is  almost 
ways  to  be  fmind  thrt'e-fmirtha  of  an  iiich  or  more  farther  to  the 
t  (aee  Fig.  fi8).     Tliia  may  be  jnoved  by  j^rcussioii  {aide  infra. 


B.  Eg.— ^In  Inner  Dot 


"'p.  J>8).  The  true  position  of  the  canliae  apex  thus  ileteniiined  cor- 
responds usually  not  with  the  vtaxiininn  impulse,  but  with  tlie  point 
farthest  OTit  aud  farthest  down  at  which  an;/  risn  mid  full  syn- 
chronous with  the  heart  Ijeat  cin  be  frit  (for  further  discussion  of 
this  point  aee  below,  p.  272). 

(c)   Besides  the  definite  and  loi;alized  impulse  which  haa  just 

been  described,  it  is  often  possible  to  see  that  a  eonaiderable  section 

;  tins  chest  wall  in  the  preconiial  region  \s  WtXed  "  en  viitMe." 

?he  phenomenon  is  the  "  UersenMons"  of  the  Gemiana,  with  which 

G 
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the  *'  Spitzeyistoss"  or  apex  impulse  is  contrasted.  A  variable 
amount  of  ^^  Iferzcnstoss^^  caii  be  seen  and  felt  over  any  noimai 
heart  when  it  is  at^ting  rapidly  and  forcibly,  and  in  thin,  nervoiu 
subjects  or  in  cliildivn  even  when  tlie  heart  is  beating  quietly.  It 
is  more  marked  in  eardiiu;  neuroses  or  in  cases  in  which  the  heart 
is  hypi^rtrophied  and  in  which  there  is  more  or  less  stiffening  of  the 
ribs  with  loss  of  tluur  natural  elasticity.  At  times  it  may  be 
impossible  to  localize  any  one  point  to  which  we  can  give  the 
name  of  apex  impulse,  and  what  we  see  is  the  rhythmical  rise  and 
fall  of  a  section  of  tlie  chest  as  large  as  the  palm  of  the  hand  or 
larger. 

((/)  Character  of  the  cardiac,  impulse. — Palpation  is  considerably 
more  effective  than  insju^ction  in  giving  us  information  as  to  the  na- 
ture of  the  cardiiw;  movements  wliich  give  rise  to  the  "  apex  beat,'* 
but  even  inspection  sonu*t.inu*s  suffices  to  show  that  the  impulse  has 
a  heaving  character  or  is  of  the  nature  of  a  short  tap,  a  peristaltic 
wave,  or  a  diiTuse  sla])  against  the  chest  wall.  Iii  some  cases  a  dis- 
thict  un(hilation  can  be  seen  passing  from  the  afle^  region  u])ward 
toward  tlie  base  of  the  heart,  or  l(\ss  often  in  the  opposite  direction. 

(2.)  Dhphicf'inrnt  nf  the  Cardiac  Impuhe, 

To  one  familiar  with  the  position,  extent,  and  character  of  the 
normal  cardiacs  impulse,  any  (lisjdacemwnt  of  this  impulse  from  its 
normal  site,  or  any  sui)era(lded  j)ulsati(m  in  another  part  of  the  chest 
is  apparent  at  a  glance.  I  will  consider  first  the  commonest  forms 
of  dislocation  of  the  ai)ex  impulse. 

(^/)  ]>is]i1accnn'}it  of  the  cardiac  iwpuhe  due  to  h ypertropjiy  and 
diiatation  vfthe  hcni't. — l>y  far  the  most  common  directions  of  dis- 
l>hw'ement  are  toward  the  left  axilla,  or  downward.  As  a  rule,  it 
is  displaced  in  both  these  directions  at  once.  I  shall  return  to  this 
subject  more  in  detail  under  the  heading  Cardiac  Hy}>ertrophy,  but 
here  I  may  say  that  enlargements  of  the  left  ventricle  tend  esi)e- 
cially  to  displace  the  apex  impulse  downward,  while  enlargements  of 
the  right  ventricle  are  more  commonly  associated  with  displacement 
of  the  impulse  toward  the  axilla. 

{h)  Next  to  hyp<*rtropliy  and  dilatation  of  the  heart  perhaps  the 
commonest  cause  of  dislocation  of  the  cardiac  im[>ulse  is  pressure 
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n  below  the  diaphragm.  When  tlie  diaphragm  is  raised  by  a 
B  accumulatiou  of  gns  or  fluid  or  by  solid  tiimore  of  large  size, 
be  may  nee  the  apex  beat  in  the  fourth  interspace  aud  oft«fn  an  inch 
r  more  uiside  the  nipole  line. 

(c)  Of  neai'ly  equal  frequency  is  displacement  of  the  heart  due 
^pleuritic  effimion  or  to  pneumothorax  (see  below,  p.  336). 

When  a  considerable  amount  of  air  or  fluid  accumulates  in  the 
t  pleural  cavity,  the  apex  of  the  heart  is  displaced  to  the  right 
9  that  it  may  be  concealed  behuid  the  stenimn  or  be  visible  beyond 
t  to  the  right;  in  extreme  cases  it  may  be  dislocated  as  far  as  the 
nipple.  Right  pleuritic  effusions  have  fai-  less  effect  upon 
Bie  position  of  the  cardiac  impulse,  but  when  a  vei-y  large  amount 
f  fluid  accumulates  we  may  see  the  impulse  displaced  considerably 
toward  the  left  axilld 

(rf)  I  have  mentioned  causes  tending  to  push  the  heart  to  the 
'  right,  to  th«  left,  or  upwiird.  Oecaaioually  the  heart  is  pushed 
daieiiwurd.  by  an  anenrisiiial  tumor  or  a  neoplasm  of  the  mediasti- 
num. In  these  cases  there  is  usually  more  or  less  displacement  to 
the  left  as  well.  As  a  result  of  arteriosclerosis  or  cardiac  hyper- 
trophy the  aorta  may  sag  or  stiftch  a  little,  and  the  diaphragm 
stands  lower,  and  hence  the  apex  beat  may  descend  to  the  sixth  in- 
terspace, or  (more  often)  it  may  be  lost  to  sight  and  touch  behind 
the  buneh  of  convergent  costal  cartilaEes  just  to  the  left  of  the 
ensiforro.  Very  frequently  in  men  past  forty-five  the  whole  heart 
sinks  considerably,  so  that  a  marked  systolic  retraction  (less  often 
nilsation)  ia  si'en  below  the  eiisiform  in  the  epigastrium, 

{«)  Displacement  of  the  cardiac  impulse  resulting  from  adhesions 
I  the  pericardium,  or  of  the  pleura,  with  subsequent  contraction, 
s  \\\  jil/roid  plithi»ia  and  in  some  eases  of  long-standing  disease 
[  the  pleura.  Through  the  effect  of  negative  pressure  the  heart 
lay  be  sucked  into  the  Bjjace  formerly  occupied  by  a  portion  of  the 
mg,  when  the  latter  has  become  contracted  by  disease.  It  seems 
ukely,  however,  tbat  in  the  majority  of  cases  adhesions  between 
B  pleura  and  pericardium  play  a  part  in  sunh  displacement.  By 
lese  means  the  heart  may  Ije  displaced  to  the  right  of  the  sternum, 
I  it  ie  by  left-sided  pleuntic  efhisiuu.     It  is  uft£u  di-awu  upward 
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as  well  as  t^)  th<'  right  in  Ruch  eases  by  the  contraction  which  takes 
])la<H'  ill  tlio  iipiMT  pail;  of  tlu*  lung.  More  rarely  we  may  see  the 
ht'art  drawn  t^iward  tlie  left  clavicle  in  iibroid  phthisis  of  the  left 
a]K*x. 

(/)  Distortion  of  the  thorax  due  to  spinal  cur\'ature  or  other 
causes  may  bring  about  a  considerable  displacement  of  the  heart 
from  its  normal  ])osition. 

(y)  Ihwtmniniin  and  Situs  Inversus. — In  rare  cases  a  displace- 
ment of  the  ii]M*x  impulse  to  the  right  of  the  sternum  may  be  due 
either  to  a  trnnspnsitlnH  <;/*  nil  risrrra  [the  liver  beings  found  upcMi 
the  left,  the  s]»leeu  u])on  the  right,  etc.],  or  to  dextrocardia^  in  which 
the  heart  alnrn*  is  transposed  while  the  other  viscera  retain  their 
normal  [daecs. 

Siiinmnry. 

The  apex  impulse  is  displaeed  by 

(n)  HyptTtropliy  and  dilatation  of  the  heaii;. 

(//)  IMessuH'  from  Ih'Iow  the  diaphragm. 

(r)  Air  or  fluid  in  one  jdeural  cavity,  especially  the  left. 

(</)  AiMMirism,  mediastinal  growths,  and  sagging  of  the  aorta. 

(r)  Fihr<»id  phthisis. 

(f)  '**^puial  curvature. 

(y)  Transposition  nf  the  heart  or  of  all  the  'V'iscera. 

(.*^>)    Apr.r  Jirfrttrfinu. 

r»efor(»  leaving  the  subject  of  the  cardiac  impulse  it  seems  best 
to  sjK'ak  of  thos(»  cases  in  which  during  systole  we  see  a  retraction 
of  one  or  more  intcrsi)aces  at  or  near  the  ])oint  where  the  cai'diac 
imjmlse  normally  appears. 

(//)  In  by  far  the  greater  numlnM*  of  instances  such  retraction  is 
due  to  negative  pressure  ])roduccd  within  the  (rhest  by  the  vigorous 
contriU'tion  t)f  a  more  or  less  hyj)ertro]>hi«'d  and  dilated  heai*t.  In 
these  cases  the  retraction  is  usuallv  to  1k»  seen  in  several  inter- 
spa(!es.  Such  retraction  is  not  at  all  uncommon  and  usually  at- 
tracts no  att^Mition. 

(h)  In  rarer  citses  several  int4M'spaces,  lM)th  in  the  precordial 
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region  and  in  the  left  lower  axilla  and  back,  may  be  drawn  in  as  a 

result  of  adhesions  between  the  pericardium  and  the  uhest  wall, 
8  form  in  cases  of  adherent  pericardium  and  fibrous  medias- 
■tinitis  (see  below,  pages  276  and  30a) 

(4)  Epirjastric  I'uhution. 
In  a  considerable  portion  of  healtliy  adults  a  pulsation  or  retrao- 
)u  at  the  epigastrium  synchronous  with  the  systole  of  the  heart  ia 
Ito  be  seen  from  time  to  time.     Such  pulsation  has  often  been  treated 
1  evidence  of  hypertrophy  of  the  right  ventricle  of  the  heart,  but 
i  I  believe  to  be  an  error.     It  ia  not  at  all  uncommon  to  find, 
■post  mortem,  considerable  hypertrophy  of  the  right  ventricle  in  cases 
which  during  life  no  epigastric  pulsation  has  been  visible,  wliile, 
Bon  the  other  hand,  the  heart  is  frequently  found  normal  at  autopsy 
Pin  cases  in  wiiich  during  life  Uiere  has  been  marked  epigastric  pul- 
sation.    In  some  cases  such  pulsation  ia  to  be  explained  as  the 
transmission  of  the  heart's  impulse  through  the  liver,  or  as  a  lifting 
of  that  organ  by  the  movements  of  the  abdominal  aorta.     In  other 
3  it  is  due  to  hathycardia  ("  low  heart  "-^a  condition  very  com- 
BQon  in  arteriosclerosis). 

1(6)    Tisiblo  Puisat'wns  due  tit    I'm-or'-riri/;  nf  J'Dit'ums  of  the  Heart 
Koriiiulhj  Covered  by  the  Lung*. 
One  of  the  commonest  eanses  of  visible  i)ulsations  in  parts  of 
^e  chest  where  uonnally  none  is  to  bo  seen  is  retraction  of  the 

(a)  It  is  in  chlorosis,  perhaps,  tliat  we  moat  frequently  see 
|ach  pulsations.     In  that  disease,  as  in  other  debilitated  states,  the 

ings  are  often  not  adequately  expanded  owing  Ui  the  superficiality 
E  the  re-spiration,  and  accordingly  their  margins  do  not  cover  as 

piuch  of  the  surface  of  the  heart  as  they  tip  in  healthy  adults. 
Ihis  results  in  rendering  visible,  in  the  second,  third,  or  fourth  left 

^t«rspace  near  the  stiTuum,  pulsations  transmitted  from  the  eonus 
s  Of  from  the  right  ventricle.    Less  commonly,  similar  pul- 

intions  may  be  seen  on  the  right  side  of  the  stemiun. 

(b)  A  rarer  cause  of  ivtraction  of  the  lungs  is  fibroid  phthisis 
%et  chronic  interstitial  pneumonia.     In  these  diseases  a  very  large 
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ana  of  jmlaation  may  1*  spi^n  in  the  ])recoriUal  region  owing  to  tiif 
eutire  uncovering  of  the  heart  by  the  retracted  luiig,  evvn  when  tW 
heart  is  not  drawn  out  of  its  normal  position. 

A'lII.   Aneurism  axd  Other  Causes   of   Abnormai.   Thoraoc 
Pulsation. 

So  far  I  have  spokeu  altogether  of  pulsatloDS   transmititeil  di- 
rectly Ui  the  thorax  hy  the  heart  itself,  but  we  have  also  to  beu  in 


I 


mind  that  a  dilated  aorta  may  transmit  to  the  chest  wall  inilsations 
which  it  is  exceedingly  important  for  ns  to  recognize  and  properly  to 
interpret.  No  disease  is  easier  to  recognize  than  aneurism  when  the 
growth  has  perforated  the  chest  wall  aud  ap])ears  as  a  tumor  exter- 
nally, hut  it  is  much  more  important  as  well  as  nnich  more  difficult 
to  recognize  the  disease  whUe  it  is  confined  within  the  thorax.  In 
such  cases,  the  movements  transmitted  from  the  aorta  to  the  chest 
wall  may  be  so  slight  that  only  the  keenest  and  most  thorough  in- 
spection controlled  by  palpation  will  detect  them.  AVhcn  slight 
pulsations  are  soai'ched  for,  tlie  patient  should  be  put  in  a  position 
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lown  in  Fig.  59,  and  the  observer  should  place  himself  so  that  his 
!  is  as  nearly  as  possible  on  a  level  with  the  chest  and  looks 
s  it  so  tliat  he  sees  it  in  profile.     In  this  position,  or  in  a  sitting 
>sitioQ  witli  tangential  light,  he  can  make  out  pulsations  which  are 
ally  invisible  if  tlie  patient  sits  facing  the  light- 
Pulsations  due  to  aneurism  ai'e  most  apt  to  he  seen  in  the  flrst 
t  second  right  interspace  near  the  sternum,  and  uot  infrequently 
fee  clavicle  and  the  adjacent  parts  may  be  seen  to  rise  slightly  with 
rery  heat  of  the  heart,  but  in  any  part  of  the  chest  wall  pulsa- 
|ions  due  to  an  aneurism  are  occasionally  to  be  seen,  and  should  be 
wked  for  scrupulously  whenever  the  symptoms  of  the  case  suggest 
;  possibility  of  this  disease  (see  below,  p.  281). 

Pulsating  Plfurisi/. 
In  cases  of  piimlent  pleurisy  hi  which  the  pus  has  worked  its 


*iray  out  betwen  the  ribs  so  that  it  is  covered  only  by  the  skin  and 
subcutaneous  tissues,  a  pulsation  transmitted  from  the  heart  may 
become  visible,  and  the  resemblance  to  the  pulsation  seen  in  aneu- 
riflm  may  be  confusing.     Such  pulsation  is  apt  to  be  seen  in  the 
upper  and  front  portions  of  the  chest.     Very  rarely  a  pleuritic  effu- 
sion which  has  not  burrowed  into  the  chest  wall  may  transmit  to 
tthe  latter  a  wavy  movement  corresponding  to  the  motions  set  up 
JK-the  fluid  ty  the  cardiac  contractions. 
IX.  Inspection  of  the  Pekii-herai,  Vksskls. 
In  a  work  dealing  with  diseases  of  the  heart  and  lungs  it  is  im- 
possible to  avoid  reference  to  vascular  phenomena  apparent  in  the 
neck  or  in  the  extremities,  since  such  phenomena  have  a  very  direct 
bearing  upon  the  interpretation  of  the  conditions  obtaining  within 
the  chest.     Inspection  plays  a  very  large  part  in  the  study  of  these 
vascular  phenomena.     We  should  look  for : 
(a)  Venous  phenomena. 
(J)  Ai-terial  phenomena. 
(e)  Capillary  phenomena. 


88  PHYSICAL  DIAGNOSIS. 


(a)  Inspection  of  the  Veins, 

1.  The  condition  of  the  veins  of  the  neck  is  of  considerable  im- 
portance in  the  diagnosis  of  diseases  of  the  heart  and  lungs.  TVhere 
the  tissues  of  the  neck  are  more  or  less  wasted  the  veins  may  be 
(}uite  ])roniinent  even  when  no  disease  exists  within  the  chest,  and 
in  such  cases  they  may  be  more  or  less  distended  during  each  expi- 
ration, especially  if  dyspnoea  or  cough  is  present.  If  _the  over-" 
distended  veins  arc  comjjletely  emptied  during  deep  inspiration 
and  on  both  sides  of  the  neck,  we  can  usually  infer  that  tliere  is  an 
overdisiention  of  the  right  side  of  the  heart.  When  a  similar 
phenomenon  occurs  on  one  side  only,  it  may  mean. pressure  upon 
one  innominate  vein.  So  far  I  have  spoken  of  venous  changes 
synchronous  with  resj)irati()n,  but  we  may  have  also 

2.  A  j^rrst/sfitnc  jtu/safion  or  mididation  seen  either  in  the  ex- 
ternal jugular  vein  or  in  the  bulbus  jugularis  between  the  two 
attachments  of  the  stern ouuustoid  muscles.  Such  pulsation  or 
undulation,  whit'h  is  to  Ix*  seen  just  before  each  systole  of  the 
heart,  is  not  necessarily  anything  abnormal  and  must  be  carefully 
distinguished  fr<>m 

,3.  Si/stoltc  rrnifHs  jtuhfttion,  such  as  occurs  in  one  of  the  most 
serious  valvular  diseases  of  the  heart — tricuspid  regurgitation.' 
Systolic  venous  imlsation  is  more  oft^^n  seen  upon  the  right  side 
than  u])on  the  left  side  of  the  neck.  There  may  be  a  wave  during 
the  systole  of  the  auricle  and  another  during  the  systole  of  the  ven- 
tricle, the  latter  clc)sely  following  the  former.  In  any  case  in 
which  a  doubt  arises  whether  a  ])ulsation  in  the  veins  of  the  neck 
is  due  to  tricuspid  regurgitation,  it  is  well  to  try  the  experiment  of 
emj)tying  the  vein  by  stroking  it  from  Ix'low  upward.  If  it  imme- 
diately tills  from  Ixdow,  we  may  be  i>ractically  certain  that  tricus- 
pid regurgitation  is  ])resent.  In  the  va.st  majority  of  cases  of  ve- 
nous pulsation  due  to  other  causes  or  oc(!urring  in  healthy  persons 

1 A  pulsating  carutid  may  traiisinit  an  ui>-and-(lr)wn  motion  to  the  veins 
overlying  it.  In  such  cases,  if  iho  veins  be  empticil  by  "milking"  them  up- 
ward, they  will  not  refill  from  billow. 


INSPECTION.  89 

a  vpin  will  not  refill  from  below  if  emptied  in  tlie  maiinor  itbove 
clescril)L'0. 

4.  Rarely,  superticial  veins  may  be  seen  to  pulsate  in  other  parts 

I  of  tlie  body,  especially  in  aortiu  regurgitation,  and  occasionally 
targe  and  tortuous  veins  may  be  seen  pulsating  upon  the  thoracic 


w  abdominal  wall,  re]ire8eutbig  an  attempt  at  collateral  circulation 
prlien  one  or  the  other  vena  cava  is  compressed  (Fig.  60). 

(fi)  Artcri'd  Phenomena. 

1,  In  thin  or  nervous  [lersoim  pulsations  are  not  infrequently  to 
seen  in  the  cavotitia  iLi<ie[H.'ndent  of  any  abnormal  condition  of 

e  Iteart. 

2,  Very  violent  thvobliing  of  the  carotids,  more  noticeable  than 


no 
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tliiit  Ri'cu  ill  healtli,  ou>urs  in  many  cases  of  aortic  reguigititioD 
and  riotusiiiiiully  in  siniple  hji)ertrophy  of  the  heart  without  Uf 
vaI\^lla^  iliM-aw.  Fiom  the  same  causes,  visible  pulsation  m^ 
(H-ciir  ill  till!  Huliciivviiin,  axillary,  hrachial,  and  radial  arteries,  u 
wfll  :m  ill  till*  liirjje  artci'iiU.  tninka  of  the  lower  extremity. 

1  liiti'ly  I'xmiiiiu'd  a  blarfksiiiith  whose  hoai't  was  considetablv 
t'iil:ir|,i'il  by  Jiiiril  work,  Imt  witliout  any  valvular  disease.     Pnlsr 


(Anerlu-acteroBla). 


tiiiii  wa»  viul>>[it  in  all  tlie  jH'i'ijilieriil  arteries  which  I  have  just 
niuii(-<l. 

vf.  Ill  iiiU'rifi-Mi-hrtiKis  (iccumiijj  in  fipiii-e,  chlerly  men,  wither 
witliinit  aoHicii.'tiiv^'itiitioii,  tint;  often  notifes  a  lateral  excursion  of 
trim  tortuDiia  Ijrai'liiul  iirtcHfS  syiiclii-oiiitiiM  with  every  heart  beat. 
An  iLp-anil-ilown  jiulsutiun  niiiy  (iccurjit  tlni  same  time.  Kot  infre- 
ilticntly  till!  aiicrii'S  wliifh  aiv.  stilTfin.'d  hy  deposition  of  lime  salts 
(sft;  below,  page  110)  stand  ovit  visibly  as  enlarged,  tortuous  cords 
upon  the  temple  and  along  the  iiincv  sides  of  the  biceps  muscle, 
(si-n  Fiy-s.  (il  and  G2)  and  oci^nsionally  the  course  of  the  radial  artery 
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my  Ik  traced  over  a  (tonBidora^ble  itintaiice  in  t)ie  forearm.     In  rare 
inequalities  produued  in  the  arterial  wall  by  deposition  of 
e  salts  may  be  visible  as  well  as  palpable. 

(c)  CapUlarij  Puhtttlon. 
If  a  microscopic  slide  ia  placed  against  the  miicoue  membrane  of 
B  lower  lip  so  as  partially  to  blanch  its  surface,  one  may  sec,  with 


each  beat  of  the  heart  (in  cases  of  aortic  regurgitation  and  sometimes 
in  other  conditions),  a  delicate  flushing  of  the  blanched  surface  be- 
neath the  glass  slide,  The  same  pulsation  is  sometimes  to  be  ob- 
served under  the  finger  nails,  or  may  be  still  better  brought  out  by 
'  rawing  a  pencil  or  other  hai-d  substance  across  the  forehead  so  aa 
p  cause  a  line  of  hypenemia,  at  the  edge  of  which  the  systolic  flush- 
irs.  Tills  phenomenon  will  lie  referred  to  again  when  we 
me  to  speak  of  aortic  regurgitation.  Here  it  suffices  to  say  that 
b  18  not  in  any  way  peculiar  to  that  disease,  and  occurs  occasion- 
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ally  in  lu'iilth,  in  aniemia,  in  exophthalmic  goitre,  and  in  cooji' 
tioiis  assoriaU'd  with  low  tension  in  the  peripheral  arteries,  as  wd 
as  in  any  area  of  inflammatory  hypeneinia  (jumping   toothache 

tlirohhing  ftdon,  vU'. ). 

X.    InsI'KC  TIOX    OF    THK    SkIX    AND    MuCOUS    ^LeMBRANES. 

Li^'ht  may  K^  thrown  ujxm  tlie  diagnosis  of  diseases  of  thechc 
by  ohscrvin^  tlu*  c*(dor  and  condition  of  the  cutaneous  surfaces  i 
wi'll  as  (.f  lilt*  mucous  membranes.     We  should  look  for  the  folloi 

ing  conditions: 
(I)   Cyanosis. 
(L*)   (K(U-ma. 
i^lj)    Tailor. 
(I)  .laundicc. 
(5)  Scars  and  eruptions. 

(1)    Cyanosis. 

l»y  cyanosis  wc  mean  a  ])urplish  or  grayish-blue  tint  noti 
able  es]»eeially  in  the  face,  in  the  lips,  and  under  the  uails.  Tht 
are  many  di'i^nees  of  (cyanosis,  from  the  slight  purplish  tinge  of  1 
li[»s,  which  a  littk*  overexertion  or  slight  exposure  to  cold  may  bn 
out,  u]^  to  tlu^  gray-])hie  color  seen  in  advanced  cases  of  pulmonary 
cardiae  disease,  or  the  dark  reddish-blue  seen  iu  congenital  malf 
mat  ions  of  the  heart.  Cyanosis  nuikes  a  veiy  different  impiessJ 
ui»on  us  wl;<'u  it  is  cond)ined  with  ])allor  (m  the  one  hand  or  w 
jaundiee  on  the  other.  When  cond>incd  with  pallor,  one  gets  vi 
ous  ashy-.^'ray  tints,  while  the  admixture  of  cyanosis  and  jaund 
results  in  a  color  very  dithcult  to  dcscril)e,  sometimes  approach: 
a  greenish  hue      The  commonest  causes  of  cyanosis  are: 

i'l)  A'alvular  or  pimctal  disease  of  the  heart. 

(//)  Kmphysema. 

('•)    Asthma. 

('/)   Tneumonia. 

0')  Vhthisis. 

(./*)  In  some  persons  a  certain  degree  of  cyanosis  of  the  1 
exists  despite  perfect  health.  This  is  esi>eciallv  true  of  weath 
l)eaten  faces  and  those  of  the  so-called  **  full-blooded  "  type 
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(ff)  Mtthteiii(i);l(il)i II abulia,  audi  as  oaiiirs  after  the  excessive  use 
of  coal-tar  aualgtrsti-'s  (aDtifebrhie,  vtc.). 

A  rare  hut  very  striking  tyjio  of  eyaiioaiB  ia  tltat  seen  in  eases 
of  congenital  lieart  ilJsease,  in  whieli  tin',  lips  may  bo  indigo  blue 
in  color  or  atraoat  bla*!k  while  ytt  no  ilyspmiia  is  jirese-iit. 

(2)  (Eilew.i. 
(Edema,  or  the  ar^ctimuUtion  of  soroua  fluid  in  the  subcutaneous 
spaces,  is  usually  appreoiated  by  palpation  rather  tlian  by  inaj^i;- 
tion,  but  sometiuii'S  makes  the  face  look  very  pufEy,  eajwcially 
under  the  eyes  This  is  not  a  common  occun-ence  in  diseases  of 
the  chest,  in  eonnectiou  with  which  such  oedema  as  takes  place  is 
usually  to  be  found  in  the  lower  extremities  aiid  is  appreciable 
rather  by  palpation  than  by  inspection.  If  we  are  not  familiar  with 
a  patient's  face,  we  often  do  not  perceive  in  it  the  changes  of  out- 
line due  to  redema  which  a  friend  would  notice  at  once.  Clothing 
is  apt  to  leave  grooves  and  marks  wherever  it  presses  tightly  upon 
the  oedematoHS  tissues,  as  around  the  waist  or  o\'er  the  shoulders. 
In  the  legs,  the  presence  of  cedema  may  be  suggested  by  an  unnatu- 
rally smooth,  glossy  appearance  of  the  skin  Such  impressions, 
liowever,  may  he  false  unless  controlled  by  palpation,  for  simple 
obesity  may  produce  very  similar  appearances. 

•  (3)   P„ll.,r. 

Pallor  suggests,  though  it  does  not  in  any  way  prove,  aniemia, 
and  aiicemia  is  a  characteristic  of  the  commonest  of  all  diseases  of 
tlie  chest — phthisis.  It  is  also  seen  in  certain  varieties  of  cardiac 
disease,  Pallor  of  the  mucous  membranes,  as  seen  in  the  lips  and 
conjunctiva,  is  much  more  apt  to  be  a  sign  of  real  amemia  than  is 
pallor  of  the  skin.  At  best,  pallor  is  only  a  sign  which  suggests  to 
ua  to  look  further  into  the  case  in  one  or  another  direction,  and  of 

I  If  proves  nothing  of  importance. 
Tl 


(4)  Jnundiee. 

Tlie  yellowish  tint  which  ajijiears  in  the  skin,  and  especially  in 
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the  conjunclivae,  when  the  eacape  of  bile  from  the  li^-er  is  l 
is  sometimes  to  be  seen  iu  couaection  with  iincompeiisat^d  (or 
dUease  when  the  liver  is  greatly  distended  hy  passive  congesliia 
Pneumonia  is  occasionally  complicated  by  jaundice;  but  beyoni 
this  1  know  of  no  special  connection  between  this  symptom  ant 
diseases  of  the  chest. 

(5)  Scars  and  Enipthns. 

In  c^ses  of  sus{H>cted  syphilis  of  the  lung  or  bronchi  the  pet 
ence  of  seal's  and  eniptions  suggestive  of  syphilis  may  be  useful  a 
diajjimsis 


XI.  Enlargkr  Gland: 


Kovitine  inapectioii  of  the  cliest  may  reveal  the  pTeaeDoeS 
lai'ged  glands  in  the  neck  or  axillie,  and  may  thereby  give  ua  a  clew 
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Kihe  nature  of  some  iiitratlioracio  disease;  for  example,  the  pres- 

of  enlarged  glands  in  the  neck,  especially  if  tliere  are  any 

.,  sinuses,  or  oElier  evidence  that  suppuration  is  going  on  or 

B  formerly  taken  place  in  tlieni,  suggests  the  possibility  of  pul- 

inary  tuberculosis  or  of  an  enlargement  of  the  bronchial  and  ine- 

iJial  glands.     Again,  malignant  disease  of  the  chest  is  8om&- 

lea  asijociated  with  the  metastatic  nodules  over  the  clavicle  (see 

.  G3),  and  a  microscopic  examination  of  them  may  thus  reveal 

e  nature  of  the  intrathoracic  disease  to  which  they  are  secondary. 

f  large  and  matted  masses  of  glands  above  the  clavicle,  which 

■ye  never  suppurated  and  have  been  painless  anil  slow  in  their 

jOwth,  suggest  the  presence  of  similar  deposits  in  tlie  mediastinum 

I  a  part  of  the  symptom  complex  known  as  "Hoilgkin's  disease." 

-he  presence  of  a  goitre  or  enlargement  of  the  thyroid  ghtiid  may 

iount  for  a  wel>mai-ked  dyspnoea. 

Syphilis  produces  general  glandular  enlargement;  the  posterior 
■ivical  and  the  epitrochlear  glands  aro  often  involved,  but  this  is 
[so  the  case  in  many  diseases  otlier  than  syphilis. 


CHAPTER  V. 

PALrATIOX  AND   THE   STUDV  OF   THE   PULSE. 

I    Palpation*. 

Thk  most  iiiij)()itaiit  points  to  l)e  determined  by  palpation — UkA 
is,  by  layiiii;  the  liaiid  upon  the  surface  of  the  chest — are: 

( 1)  Tlu'  position  and  clianu^ter  of  the  ajtex  beat  of  the  heartb 

(2)  The  j)n'sc'n(!('  of  a  ''fhrill^^  (see  below). 

(.'?)  Tlie  vibrations  of  the  spoken  voice  (^*  tactile  /rem  ttus  "). 
(4)  Tli»'  i)n'S(Micc  of  ploui'itic  or  ])Qvi(*AV{\isi\  frtetion, 
OtlnM'  l«\ss  iniijoriaut  data  furnished  by  palpation  will  be  meo- 
tioned  later. 

(1)  Thr  Aprx  Jhat. 

(a)  In  fet'linj^'  for  the  apex  impulse  of  the  heart,  one  should 
first  biy  the  ]);dm  of  tlie  liand  lij^htly  upon  the  chest  just  below  the 
b^f't  nij)j»le  In  this  way  Nve  can  appreciate?  a  good  deal  about  the 
movements  of  tlie  liejut,  and  eontirm  or  modify  what  we  have 
learned  by  inspection.  One  learns,  in  the  first  place,  whether  the 
heart  beat  is  mjiihtr  or  not,  and  in  ease  it  is  irregular,  whether  the 
beats  are  uniMjind  in  f«)ree  or  whether  simie  are  skipped;  further, 
one  i^ets  a  nn)re  aecnrate  idea  tlian  can  be  ol)tained  through  inspec- 
tion rei^ardin^  tlu^  rjninirft  r  nf  tJir  ntrtlum  viorements.  The  power- 
ful heavint;  inqjulse  suLrjjjcstin.i^  a  hyj)(»rtr()i)hied  heaii;,  the  diflFuse 
slap  ol'ten  fidt  in  dilatation  of  the  rijjjht  ventncle,  the  sudden  tap 
characteristic  of  mitral  stenosis,  the  delilx^rat^.  thrust  occasionally 
met  with  in  aortic  stenosis,  may  be  thus  appreciated. 

(b)  After  this,  it  is  best  to  lay  tln^  tips  of  two  or  three  fingers 
over  the  \nm\t  where  the  maximum  impulse  is  to  be  seen,  and  fol- 
low it  outward  and  downward  until  one  arriv(\sat  the  point  farthest 
to  the  left  and  farthest  down  at  which  it  is  still  possible  to  feel 
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J  up-anil-down  movenient.  This  point  usually  eorreapoiids  with 
!  apex  of  the  heart,  as  determined  by  peruuBsion.  It  doex  not 
■Bsjtmid  with  the  mmhiium  eardinc  imjiuhi:,  but  is  often  to  be 
ind  at  least  an  inch  farther  to  the  left  and  downward  (see  above, 


i  caa    localize  by  palpation    a   cardiac   impulse 
llich  is  not  visible ;  on  the  other  hand,  in  some  cases  we  can  see 
plsations  that  we  cannot  feel.     Both  methoils  must  be  used  in 
Y  case. 

The  results  obtained  by  palpation  and  inHpection  of  the  apex 
L  give  us  the  most  reliable  data  that  we  have  regarding  the 
B  of  the  heart.  Percussion  may  be  interfered  with  by  the  prea- 
e  of  gas  in  the  stomach,  of  fluid  or  adhesions  in  the  pleural  cav- 
ity, or  by  the  ineptness  of  the  observer,  but  it  is  almost  always  poa- 
eible  with  a  little  care  to  luake  out  by  a  combination  of  palpation 
and  inspection  the  position  of  the  ajAex  of  the  heart.  When  we 
ran  neither  feel  it  nor  see  it,  we  may  have  to  fall  bat^k  upon  auscul- 
tation, considering  the  apex  of  the  heart  to  be  at  or  near  the  point 
at  which  the  heart  Hounils  are  heard  loudest.  When  endeavoruig 
to  find  the  apex  of  the  heart,  we  must  not  forget  that  the  position 
of  the  patient  influences  considerably  the  relation  of  the  heart  to 
the  chest  walls  If  the  patient  is  leaning  toward  the  left  or  lying 
t  the  left  side,  the  ajiex  will  swing  out  several  centimeti'es  toward 


e  left  axilla. 


(2)  "ThrUh." 


When  feeling  for  the  cardiac  impulse  with  the  palm  of  the 

tnd,  we  are  in  a  good  position  to  notice  the  presence  or  absence 

I  a  very  important  |ihyaical  sign  to  which  we  give  the  name  of 

^thrill"     The  feeling   im]>ai-t#(l  to  the  fingers  by  the  throat  of 

k purring  eat  is  very  much  like  the  palpable  "thrill"  over  the  pre- 

\  certain  diseases  of  the  heart  to  be  mentioned  later.     It  Is 

Lvibration  of  the  chest  wall,  usually  confined  to  a  small  area  in  the 

Q  of  the  apex  impulse,  but  sometimes  felt  in  the  second  right 

tercostal  space  or  elsewhere  in  the  precordial  region.     Thisvibra- 

i  or  thrill  almost  always  occurs  intermittently,  i.e.,  only  during 

7 
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a  portion  of  the  cardiac  cycle.  "\Mien  felt  in  the  ai>ex  region,  it 
usually  occurs  just  In^fore  the  cardiac  impulse ;  this  fact  we  express 
by  callinjj:  it  a  '^jtmti/ittolic  thrill^- :  but  occasioually  we  may  feel  a 
systolic  thrill  at  tlic  apex — one,  that  is,  which  aeoompaiiies  the  car- 
diac impulse.  Tlic  word  thrill  should  be  used  to  denote  only  a 
purring,  vibrating  sensation  coininunicated  to  the  fingers  by  the 
chest  wall.  It  is  incorrect  to  speak  of  a  thrill  as  if  it  were  some- 
thing audible. 

AVe  must  also  distuiguish  a  purring  thrill  from  the  slight  shud- 
der or  jarring  wliich  often  acctmipanies  the  cardiac  impulse  in  fmic- 
tional  ntuiroses  of  tlie  heai-t  or  in  conditions  of  mental  excitement. 

As  a  rule  we  can  ap])reciak^  a  thrill  more  easily  if  we  lay  the 
fingers  very  lightly  u])on  the  chest,  using  as  little  pi'essnre  as  jxis- 
sible.  Firm  pressure  may  prevent  the  occuiTence  of  the  \'ibratious 
which  we  desire  to  investigate*.  Of  the  thrills  felt  over  the  base  of 
the  heart,  more  will  ])e  said  in  ChapUn-  X. 

(,S)   Vibrations  Connimnirntt'd  to  the  Chest  Wall  htf  t lie  Voice, 

^"^  Tart ilr  fremitus  ^^  is  the  name  given  to  the  sense  of  vibration 
comminiieatrd  to  the  liand  if  the  latter  is  laid  upon  the  chest  while 
the  i)atient  ri*})eats  some  short  ])hrase  of  words.  The  classical 
method  of  testing  tactile  fremitus  is  to  ask  the  patient  to  coimt 
**ont*,  two,  three,''  or  to  ri'[)eat  the  words  "ninety-nine"  while  the 
l)alm  of  tlie  hand  is  lai<l  Hat  upon  the  cliest.  The  amount  of  fre- 
mitus to  be  obtained  over  a  giv^-n  ])art  of  the  thorax  varies,  of  course, 
according  to  the  h^uihiess  of  the  words  spoken,  and  is  influenced 
also  by  the  vowels  contained  in  them.  A  (»ertain  uniformity  is  ob- 
tained by  getting  the  patient  to  repeat  always  the  same  formula. 
Thus,  he  is  likely  to  use  the  same  amount  of  force  each  time  he  re- 
jieats  them  and  to  use  a])])roximately  the  same  pitch  of  voice. 

Other  things  being  equal,  the  fremitus  is  gi-eater  in  men  than 
in  women,  in  adults  than  in  children,  and  is  more  marked  in  those 
whose  voictis  are  low  })itche(l  tlian  in  those  whose  voices  are  rela- 
tively shrill  The  amount  of  fremitus  also  varies  widely  in  differ- 
ent parts  of  the  liealthy  chest  A  glance  at  Fig  64  will  help  us  to 
realize  this      The  parts  shaded  darkest  (•ommunicate  to  the  fingers 
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e  most  marked  fremitus,  while  iii  the  parts  not  shaded  at  all,  lit- 

r  no  fremitus  is  felt      Intermediate  degrees,  of  vibration  are 

Mreseiittid  by  intennediate  tints  of  shculing      From  this  diagi-am 

e  at  once  (<^)  that  the  maxmium  of  fremitus  is  tg  be  obtained 

r  the  apex  of  the  nght  Imig  in  front,  (fi)  that  it  is  greater  in  the 

>er  part  of  the  chest  titan  in  the  lower,  and  somewhat  greater 

roughimt  the  right  iheit  than  lu  (onespondmg  parts  of  the  left. 


Flij.  in.— Dlmrihuilon  <il  T«;llln  Frpniitua. 


t  natural  inequaliti/  of  the  tieo  tides  of  the  cheat  cannot  be  too 
^^trwiffli/  emphasized. 

Comparatively  little  fremitus  is  to  be  felt  over  the  seapuhe  be- 
hind, and  still  less  in  the  precordial  region  in  front.  The  outlines 
of  the  lungs  can  be  quite  accurately  mapped  out  by  means  of  the 
tactile  fremitus  in  adults  of  low-pitched  voice.  In  children,  as  has 
been  already  mentioned,  fi-emitus  is  usually  veiy  slight  and  may  be 
entirely  absent,  and  in  many  women  it  is  too  slight  to  be  of  any 
-considerable  diagnostic  value.  Again,  some  very  fat  persons  and 
tSose  with  thick  chest  walls  transmit  but  little  vibcation  to  their 
chest  walla  when  they  speak.  On  the  other  hand,  in  emaciated 
latienta  or  in  those  with  Ihin-walled,  flexible  chests,  the  amount 
t  fi-eiuitus  ia  relatively  great. 


i 


100  PHYSICAL  DIAQNOSLS. 

liearing  in  mind  all  these  disparities — disparities  lK)tli  lj»-twpen 
persons  of  diffpient  age  and  different  sex,  and  betweeu  the  two 
aides  of  the  chest  in  auj  mm 
person — we  are  in  a  position  U> 
appreciate  the  modifications  td 
which  disease  gives  rise  and 
which  may  be  of  great  imj>oi~ 
tance  in  diagnosis.  These  vari- 
ations are : 

{«)  Diminution    or     absence 
of  fremitus, 

(li)  Increase    or    absenee 
fi-emitua. 

(ra)    If  the    lung   is    pushi 
away  from  the  cht'St  wall  by  the 
presence  of  air  or  fluid  or  tumor 
in  the  pleural  cavity,  we  get 
diminution  or  absence  of 
fremitus^diminution  where 
layer  of  fluid  or  air  is  very 
absence  where  it  is  of  consii 
able  thickness. 

(i)  SulidificAtion  of  the  li 
due  to  jihthisis  or  pnenmonii 
the  commonest  cause  of  an 
cre(i»e  in  tactile  fremitus. 
ther  details  as  to  the  variat 
in  amount  of  fremitus  in  different  diseases  may  be  found  in  ] 
chajjters  of  this  book. 

(4)  Frlntian,  Pleural  or  Pi-r!car<llal. 
In  many  cases  of  iuflammatoiy  roughening  of  the  pleural  i 
faces  ("  dry  j>leuri8y  ")  a  grating  or  rubbing  of  tlie  two  sorfqf 
upon  each  other  may  l»e  felt  as  well  aa  heard  during  the  mov«i 
of  respiration,  and  esjx'cially  at  the  end  of  inspiration, 
tion  is  most  often  felt  at  the  liottom  of  tliK  axilla,  on  < 
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the  other,  wliere  the  diaphragmatic  pleura  ia  in  close  apposition 
KfiUi  the  costal  layer  (see  Fig.  65,  p.  100). 

Similarly,  iu  rougheiiiug  of  tho  i)ericar(iiiil  sui-faceu  ("dry  "  or 
'*  plastic  "  pericarditis)  it  ia  occaaionally  possible  to  fed  a  grating 
or  rubbing  iu  the  precordial  region  more  or  less  synchronous  with 
tlie  heart's  movements.  Such  friction  is  most  often  to  be  felt  in 
the  regiou  of  the  fourth  left  costal  cartilage  (see  Fig.  66). 

Palpable  friction  is  of  gi-eat  value  in  diagnosis  because  it  is  a 
sign  about  which  we  can  feel  no  doubt;  as  such  it  frequently  con- 


I.  «ll.~SI)awliu;  PuJiil  IP)  ut  Wlik'li  PuncanU^  Frii:(I<>n  inMoatOnpo  Htsnl. 


firms  uur  judgment  in  cases  in  which  the  auscultatory  signs  are  less 

clear.     Friction  sounds  heiird  with  the  stethoscope  may  be  closely 

^:Siinulated  by  the  rubbing  of  the  atethosoope  upon  the  skin,  but  pal- 

ible  friction  is  simulated  by  nothing  else,  unless  occasionally  by 

(5)  Piilpahh  mies. 
Occasionally  coarse,  dry  rSlea  communicate  a  sensation  to  the 
rhand  placed  upon  the  cbest  in  the  regiou  beneath  which  the  rilles 
'  are  produced;  to  the  practised  hand  this  sensation  is  quite  differ- 
ent from  that  produced  by  jdeural  friction,  although  tlie  diilei'ence 
is  hard  to  describe. 
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(6)  Tender  pouits  upon  the  thorax. 

In  intercostal  neuralgia,  dry  pleurisy,  neerosia  of  a  rib,  and 
Bometiines  in  phthisis,  one  finds  ai-eas  of  marked  tenderness  in 
diffeient  parts  of  the  cheat.  The  position  of  the  tender  points  in 
intercostal  neuralgia  generally  coiTesponda  with  the  jioint  of  exit 
of  the  intercostal  nerves.     These  points  are  shown  in  Fig.  67. 

The  tenderness  in  phthisis  is  most  apt  to  he  in  the  upper  and 
front  portions  of  the  chest.  In  neurotic  individuals  we  sometimes 
find  a  very  superficial  tenderness  over  pai'ts  of  the  thorax; 


ria.  b;.— Showing  Poiata  at 


Inlenxiatal  Nerrw. 
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cases  pain  is  produced  by  very  light  pressure,  but  not  by  firm  press- 
ure at  the  same  point. 

(7)  The  presence  of  pulsations  in  parts  of  the  chest  where  nor- 
mally there  should  be  none  is  suggested  by  inspection  and  con- 
finned  by  palpation.  It  is  not  necessary  to  rejieat  what  was  said 
above  as  to  the  commonest  causes  of  such  abnormal  pulsations. 
When  searching  for  slight,  deep-seated  pulsation  (e.^.,  from  an 
aortic  aneuinsm),  it  is  well  to  use  bimauiml  iialpation,  keepitig  one 
hand  on  the  front  of  the  chest  and  the  other  over  a  corresponding 
area  in  the  back. 

(8)  Fluctuation  or  elasticity  in  any  tumor  or  projection  from 
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tlie  cheat  ia  a  very  important  {iiece  of  iufonuatioQ  wtuch  palpatioii 
may  give  U3. 

(9)  The  temperature  and  quality  of  the  akiu  are  often  brought 
to  our  attentiou  during  palpation.  After  a  little  practice  one  can 
usually  judge  the  temperature  within  a  degree  or  two  aiinply  fi-om 
tlie  feeling  of  the  skin.  Any  roughness,  dryness,  or  loaa  of  elas- 
ticity of  the  akin  (myxoedeum,  diatetesj  long- standing  pyrexia,  or 
wasting  disease)  ia  easily  ap])reciated  aa  we  pass  the  hand  over  the 
snrface  of  the  thorax  or  down  the  arms.  The  same  manipulation 
often  brings  to  our  attentiou  in  cases  of  alcoholism  an  unusually 
smooth  and  satiny  quality  of  the  cutaneous  surface. 

11.  The  Pulse. 
Fifty  years  ago  the  study  of  the  pulse  furnished  the  physician 
witli  luost  of  the  available  evidence  regarding  the  condition  of  tlie 
heai't.  At  present  ttiis  is  not  the  case.  With  the  increase  of  our 
knowledge  of  the  direct  physical  examination  of  the  heart  and  of 
ious  methods  of  measuring  the  systolic  or  diastolic  pressure 
on  the  j>eripheral  arteries,  the  amount  of  information  funiislied 
exclusively  by  the  pulse  has  proportionately  decreased,  until  to- 
day, I  tliink,  it  is  a  fact  tliat  there  is  but  little  to  be  learned  by 
studying  the  pulse  which  could  not  be  as  well  or  better  ascertained 

I  by  examining  the  heart  and  measui-iiig  the  arterial  pressure, 
N'evertheless,  the  radial  pulse  is  still  auiiuportant  factor  in  diag- 
nosis, prognosis,  and  treatment,  aud  will  remain  so,  because  it  gives 
08  quickly,  Bueciuctly,  and  in  almost  every  ease  a  great  deal  of  valu- 
able information  which  it  would  take  more  time  and  trouble  to  ob- 
tain in  any  other  way.  As  we  feel  tlie  pulse,  we  get  at  once  a  fact 
of  centiul  importance  in  the  case;  by  the  pulse  the  steps  of  our  sub- 
seqnent  examination  are  guided,  In  emergencies  or  accidents  the 
pulse  gives  us  our  bearings  and  tells  us  wliether  or  not  the  patient's 
condition  ia  one  demanding  immediate  succor— f.^.,  hypodermic 
Btiuiulation — and  whether  the  outlook  is  bright  or  dark.  To  gather 
this  same  information  in  any  other  way  would  involve  losing  valu- 
able time. 
Again,  when  one  has  to  to  see  a  large  number  of  patients  in  a 
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slioi-t  time,  as  in  visiting  a  hospital  ward  or  on  tlie  crowded  days  of 
private  practice,  the  pulse  is  an  invaluable  short  cut  to  some  of  the 
most  important  data. 

Moreover,  there  are  some  important  inferences  which  the  pulse 
and  onlt/  the  puUe  enables  ua  to  make,  Tliey  are  not  numerous,  but 
their  value  may  be  great.  Dtlay  In  one  radial  pulse  when  taken  iu 
connection  with  other  signs  may  furnish  decisive  evidence  of  aneu- 
rism of  the  aortic  arch ;  aoi-tic  stenosis  is  a  lesion  which  caiiuot  be 
diagnosed  unless  the  pulse  shows  certain  chai-acteristie  features; 
arterial  degeneration  may  betray  its  presence  chiefly  in  the  periph- 
eral ai'tei-les. 

Since,  then,  the  condition  of  the  pulse  furnishes  iiifonnation  of 
cmcial  Importance  in  a  few  diseases,  ainl  la  a  quick,  i-eliable,  and 
convenient  Indication  of  the  genei-al  condition  of  the  circulation  iu 
all  cases,  it  Is  essential  that  we  sho\ild  study  It  most  carefully  both 
in  health  and  In  disease. 

How  to  Feel  the  I'lthe. 

(n)  We  usually  feel  for  the  pnlae  In  the  radial  artery  because 
this  is  the  most  supeiiicial  vessel  whlcli  is  readily  available.  Oc- 
casionally, as  when  the  wrists  ail!  swathed  in  surgical  dressings  or 
tied  up  in  a  straight- jacket,  we  make  use  of  the  temporal,  facial, 
or  carotid  artenes. 

(b)  lloth  radiala  should  alwaya  be  felt  ut  the  same  time.  By 
making  this  a  routnie  [iratitice  many  mistakes  are  avoided  and  any 
ditferenee  in  the  two  pulses  is  appreciated. 

(r)  The  tips  of  three  fingers  (never  the  thumb)  should.be  laid 
upon  the  artery,  and  tlie  following  points  noted : 

1.  ITie  rate  of  tlu;  pulse. 

2.  The  rhi/t/nit  of  the  pulse  (regular  or  Irregular), 

3.  The  amount  of  ftn-ce  necessary  to  obliterate  it  (comjtreai- 
bilifij). 

4.  The  she  and  s/iiq^e  of  the  puhi;  frnre. 

5.  The  extent  to  which  the  artery  collapses  between  beats 
(tettsion). 

6.  The  sise  and  jwsitlon  of  the  tiHeri/. 
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7.  The  cotiditioa  of  the  nrtery  trnJh. 

Each  of  these  pointe  will  now  be  considered  in  detail. 


\ 


1.  The  Rate  of  the  Pulte. 
In  the  adult  mule  the  pulae  averages  72  to  the  minute,  in  the 
female  80.  In  children  it  is  considerably  more  frequent.  At  birth 
it  averages  about  130,  and  until  the  tJiird  year  it  ia  usually  above 
100.  In  Bomo  families  as  low  pulse,  60  or  less,  is  hereditary ;  ou  tie 
other  hand,  it  ia  not  very  rai'e  to  observe  a  permanent  pulse  rate  of 
100  or  more  iii  a  normal  adult  (see  below,  p.  261).  Exercise  or  emo- 
tion ijuickena  the  pulse  veiy  markedly,  and  after  food  it  is  somewhat 
accelerated.  Some  account  of  the  causes  of  pathological  quicken- 
ing or  slowing  of  the  jtulse  will  be  fouud  on  pages  2(11  and  2(J2. 

S.  Jilujthm. 
The  pulse  may  be  irregular  in  force,  in  rhythm,  or  (as  most 
commonly  happens)  in  both  respects.  As  a  rule,  irregularities  in 
forc«  are  the  more  serious.  Intermitteuce  or  irregularity  in  rhythm 
alonr,  means  that  the  heart  skips  one  or  more  beats  at  regular  or 
irregular  intervals.  This  may  be  a  mere  idiosyiici-asy  not  associ- 
ated with  any  evidence  of  disease.  I  have  known  several  Instances 
in  which  a  i»erfectly  sound  person  has  been  aware  of  such  an  irregu- 
larity throughout  life — the  heart  dropping  regularly  every  third  or 
fourth  beat.     Sueh  rhythmical  intermittence  in  health  is  not  un- 


When  beats  arc  dropped,  not  at  tixed  intervals,  but  irre'jularli/, 

the  pulse  waves  usually  vary  in  force  as  well.     This  combination 

of  irregular  cardiac  rhythm  with  variations  m  the  strength  of  the 

-individual  beat.')  is  very  rarely  seeu  iu  health  and  usually  points  to 

fftmctional  or  structural  disease  of  the  heart. 

Special  types  of  irregularity  will  be  diaeusaed  later. 

In  general  it  may  be  said  (a)  that  irregularity  in  the  force  of 

Bie  pulse  beats  is  a  serious  sign,  if  overexertion  and  temporary 

Fioxic  influence-8  (tobacco,  tea,  etc.)  can  be  ruled  out;  (i)  that  it  is 

1  Jar  more  serious  when  occurring  in  connection  with  diseases  of  the 
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aortic  valve  tlian  in  mitral  disease;  and  (c)  that  it  often   occurs  in 
counection  with  scleroBis  of  the  coronary  art^niis  and  myocarditis 

3.    ConiprissibUiti/,  or  Systolic  Arterial  Pressure. 

There  is  no  single  datum  coueerniiig  the  pulse  more  important 
than  the  amount  of  force  needed  to  obliterate  its  beat.  Until 
recently  we  have  had  no  more  accurate  luethod  of  measuriug  the 
systolic  blood  pressure  than  the  following :  Let  the  tips  of  three 
fingers  rest  as  usual  on  the  radial  artery  Then  gradually  increase 
the  pressure  made  upon  tlie  vessel  with  the  tiuger  nearest  the  pa- 
tient's heart  until  the  pulse  wave  is  arrested  and  cannot  be  felt  by 
the  other  fingers  which  rest  loosely  on  the  art*ry.  The  degree  of 
force  necessary  to  arrest  the  wave  vaiies  a  great  deal  in  different 
cases  and  at  different  times  of  day,  but  by  tiyiug  the  above  manwuvre 
day  after  day  in  as  many  cases  as  possible,  and  especially  by  com- 
paring one's  impressions  with  accurate  measurements  of  blood  press- 
ure ([itcfe  infra),  one  coiues  to  possess  a  fairly  accurate  menUl 
standard  or  picture  of  the  compressibility  of  the  average  pulse,  ami 
is  then  able  to  estimate  in  any  given  case  whether  it  is  more  or  less 
compressible  than  usual. 

The  compressibility  of  the  pulse  is  a  rough  measure  of  the  mus- 
culav  power  of  the  heart's  beat,  and  therefore  gives  us  direct  infor- 
mation about  this  important  element  in  the  patient's  oonditioD. 

4.    Tlie  She  and  Shape  of  the  Pulse   Wave. 

Of  the  use  of  the  sphygmograph  for  representing  pulse  wavw 
I  shall  speak  later.  The  points  discussed  in  this  section  are  appre- 
ciable to  the  fingers. 

1.  The  size  of  the  pidse  wave — the  height  to  which  it  lifts  the 
finger — depends  on  two  factors: 

(«)  The  force  of  the  cardiac  contractions  (systolic  arterial 
pressure). 

(b)  The  tightness  or  looseness  of  the  artery  (^tension,  or  diastolin 
pressure). 

If  the  arteries  are  contracted  and  small,  the  pulse  wave  cone- 
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spoiiils,  while  if  they  are  large  and  relaxed,  it  ueeds  only  a  moder- 
att'  degree  gf  power  in  the  heart  to  produce  a  high  pulae  wave.  If 
the  tension  remains  constant  the  size  of  the  pulse  wave  depends  on 
the  force  of  the  heai't*8  contraction.  If  the  heart  power  remains 
constant,  the  size  of  the  pulse  wave  depends  on  the  degree  of  vas- 
cular tension.  Vascular  tension  is  estimated  in  ways  to  be  de- 
scribed presently,  and  after  allowing  for  it,  we  are  enabled  to  esti- 
mate the  power  of  the  heart's  contractions  from  the  height  of  the 
pulse  wave. 

II.  The  shape  of  tfie  pulnit  vare  is  also  of  importance. 

(a)  It  may  have  a  very  sharp  summit,  rising  and  falling  back 
again  suddenly;  this  is  known  as  an  iCl-s»statnci  pulse,  and  may 
be  due  to  a  lack  of  sustained  propulsive  jiower  in  tlie  contracting 
heart  muscle,  to  low  vascular  tensiou,  or  to  a  combination  of  the 
two  causes.  A  weak  heart  with  low  arterial  tension  often  produces 
such  a  pulse  wave — deceptively  high  and  giving  at  first  an  impres- 
sion of  power  in  the  heart  wall,  but  ill  sustained  and  easily  com- 
pressible. This  is  the  "bounding  pulse"  of  early  infectious  piw- 
esses.  An  exaggeration  of  tliis  tyi>e  of  pulse  is  to  be  felt  in  aortic 
regurgitation  (see  page  232). 

(6)  In  sharp  contrast  with  the  alwve  is  the  pidse  wave  which 
lifts  the  finger  gradually  and  slowly,  sustains  it  for  a  relatively 
long  period,  and  then  sinks  gradually  down  again.  Such  a  pulse 
with  a  "long  plateau  "  iustead  of  a  sharp  peak  is  to  lie  felt  most 
distiuctly  in  aortic  stenosis,  less  often  in  mitral  stenosis  and  other 
oonditioDs  (see  page  242). 

(p)  The  dicrotic  pulse  wave  is  one  in  which  the  secondaiy  wave, 
whit'h  the  sphygmograph  shows  to  be  jiresent  in  the  normal  pulse, 
is  much  exaggerated,  so  that  a  distinct  "  echo "  of  the  primary 
wave  is  felt  after  each  beat.  If  the  heart  is  acting  rapidly,  this 
dicrotic  wave  does  not  have  time  to  fall  before  it  is  interrupted  by 
the  primary  wave  of  the  next  beat,  and  so  appears  in  the  sphygmo- 
graphie  tracing  as  a  part  of  the  up-stroke  of  the  primary  wave. 
This  is  known  as  the  " anarrotic  pulse." 

(rf)  The  shape  of  the  high-tension  pulse  wave  will  be  described 
in  the  next  paragraph. 
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5.    Tentioii,   or  Dtagtolic  Arterial  I'ri'gsiire. 

The  degi-ee  of  eoiitiactioii  of  tho  vaacular  muscles  iletenDinef 
the  size  of  the  ai-tery  anil  (to  a  great  extent)  tlio  teDsion  of  tlie 
blood  within  it.  But  if  the  heart  is  acting  feebly,  there  may  be  so 
little  blood  in  the  arteries  that  even  when  tightly  coutraoted  they 
do  not  subject  the  blood  within  them  to  any  considerable  degree  of 
tension.     To  produce  higli  tension,  then,  we  need  two  factors^  a 


Fia.  fM.-8pliT(nB0?™iiiilrTiw[ngor  Low  Tennion  Pulse. 

certain  degree  of  power  in  the  heart  muscle,  and  contracted  arteries. 
To  produce  low  tension  we  need  only  relaxation  at  the  arteries,  And 
the  heart  may  be  either  strong  or  weak. 

The  puke  of  low  tension  collapses  between  beats,  so  tliat  the  ar- 
tery is  less  palpable  than  usual  or  cauuot  bo  felt  at  all.     Kormally, 


the  artery  can  just  bo  made  out  "between  beats,  and  any  consider- 
able lowering  of  ai-tcrial  tension  makes  it  altogether  impalpable 
except  during  the  jwriod  of  the  primary  wave  and  of  the  dicrotic 
wave,  which  is  oft«ii  very  well  marked  in  pulses  of  low  teusion. 
The  shape  of  the  wave  under  these  conditions  has  already  been 
described  (see  Fig.  68). 
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Thepuhe  nfhi'jh  tntgvm  is  perceptible  between  beats  as  a  di»- 
tinft  rord  which  ran  he  ruUed  Ww-i'cn  thitfiigers,  like  one  of  the  ten- 
lions  of  the  wrist.  It  is  also  lUtficult  t<>  compress  itt  mostcascs,  but 
this  may  depend  ratliGi-  on  the  heart's  power  than  on  the  degree 
of  vascular  tension.  A  high-tension  pulse  is  often  indistinguishable 
from  one  stiffened  by  arteriosclerosis  (rule  i^fra).  The  pulse  wave 
is  usually  of  moderate  height  or  low,  and  falls  away  slowly  with 
little  or  no  dierotio  wave  (see  Fig.  69). 


Il 


The  Sixe  anil  Position  of  the  Arirry. 


T  hare  often  known  errors  to  occur  because  a  small  artrvy  ia 
itaken  for  a  small  jmlne  wave.  The  size  of  the  branches  of  the 
arterial  tree  varies  a  great  deal  in  different  individuals  of  the  same 
weight  and  height,  and  if  the  radial  is  unusually  small  and  a  )iur- 
ried  observation  gives  us  the  impression  (true,  so  far  as  it  goes)  that 
there  is  very  little  in  the  way  of  a  pulse  to  be  felt,  we  are  apt  to 
conclude  (wrongly,  perhaps)  that  the  heart's  work  is  not  being 
properly  ]»rfoiined.  The  effort  to  oliliterate  such  a  pulse,  how- 
ever, inoy  set  us  right  by  showing  that  despite  the  small  size  of  the 
vi-ssel  (and  consequently  of  the  pulse  wave)  it  takes  as  much  force 
:iH  it  liomially  does  to  obliterate  it.  But  in  utauy  cases  we  can 
lieterinine  the  question  satisfactorily  often  by  using  some  instru- 
ment for  measuring  arterial  pressure.  Thus,  a  small  jmlst  %rnve  (in 
a  congenitally  small  artery)  may  be  distinguished  from  a  wrak 
jmUn.  From  the  rimtrnftrd  artery  of  high  vascular  tension  we  dis- 
tinguish the  eanr/i'Hltal/i/  gmnll  artery  because  the  latter  is  not  to  lie 
rolled  t>eneath  the  fiiigcj-s,  aud  is  not  more  than  normally  palpable 
between  the  pulse  beats. 

Not  infrequently  the  nm-ae  reports  in  alarm  that  the  patient  has 
no  pulse,  when  in  reality  the  pulse  is  excellent  but  the  artery  mis- 
placed so  as  to  be  impalpable  in  the  ordinary  situation.  It  may  be 
stmply  more  deeply  set  than  normal,  so  that  the  fingers  cannot  get 
at  it,  or  it  may  nin  suiTCi-fifially  over  the  end  of  the  radius  toward 
the  "anatomical  snuff  box,"  Other  anomalies  are  less  common. 
As  a  rule,  the  other  radial  artery  is  normally  j^laced  and  can  be  used 
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as  a.  standard,  but  ocuasioually  both  radialii  are  anomalous  and'fl 
may  be  compelled  to  use  the  temporal  or  facial  instead. 

7.    The  Co,idUlun  ..f  the  AHery  Walls. 

A rterio -sclerosis  is  manifested  iji  the  peripheral  arteries  i 
following  forms : 

(h)  Simple  stiffening  of  the  arteries  without  calcification. 

(i)    TnrtHosiUj  of  the  arteries 

(e)    Ciilcijiaition. 

Simple  stiffening  without  calcification  is  due  to  fibrous  thick«i' 
ing  of  the  intima  and  produces  a  condition  of  the  arteries  not  al- 
ways to  be  distinguished  fi-om  high  teusion.  The  arterj-  can  be 
rolled  under  the  fingers,  stands  out  visibly  between  the  heart's 
beats,  but  is  not  incompressible,  has  a  smooth  surface,  and  is  not 
always  tortuous.  If  it  is  toituous  as  well  a.s  stiff,  we  may  con- 
clude that  there  is  endarteritis  at  any  rate,  whether  or  not  there  is 
increased  tension  as  well.  In  the  vast  majority  of  cases  the  two 
couditions  are  asssociated  and  do  not  need  to  be  distinguished. 

The  nonual  radial  artery  is  straight;  hence  any  deviation  is 
evidence  of  changes  in  its  walls  and  is  easily  recognized  as  we  run 
our  fingers  np  and  down  the  vessel. 

Calcification  of  the  radial  produces  usually  a  bending  of  its  sur- 
face. As  we  jnove  the  fingers  along  the  artery,  quickly  and  with 
very  slight  pressiire,  a  scries  of  transverse  ridges  or  beads  can  be 
felt.  The  q^ualitics  of  the  pulse  wave  within  can  usually  be  appre- 
ciated fairly  well,  in  this  type  of  artery,  but  in  very  advanced  cases 
the  calcificatiou  is  diffuse  and  converts  the  radial  into  a  rigid  "pipe 
stem  " — absolutely  incompressible— unless  we  break  the  calciHed 
coat— and  easily  mistaken  fiir  a  tendon.  In  such  an  ai-tery  | 
pulse  can  be  felt. 


?s  in 

th» 

ion  wij^H 


Such  ai-e  the  points  to  be  observed  in  feeling  the  pulse.  To 
enumerate  the  chai'acteristics  of  the  pulse  in  the  many  diseases  in 
which  it  affords  us  valuable  information  is  beyond  the  scope  of  this 
book.  The  qualities  to  be  expected  in  the  pulse  in  connection  i 
the  different  diseases  of  the  heart  are  described  iu 
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tose  iliseases.  Here  it  will  suffice  t»  enumerate  some  of  tlie  c3oii- 
ditioDS  in  which  vaacular  tension  ia  wsuHlly  increased  or  diminislied. 

Laii}  tftislon  is  produced  l)y  moderate  exercise,  by  wannth  ('■-,'/■> 
a  warm  bath),  by  food.  Among  pathological  conditions  we  may 
mention  especially  debilitated  states,  mental  worry,  and  fever. 

Nigh  teruion  is  produced  by  cold  (e.y-t  cold  bathing,  malarial 
chills),  and  by  constipation  (in  some  cases).  As  a  rule,  the  tension 
of  the  pulse  increases  with  age  and  is  high  after  the  fiftieth  year. 
Hysteria  aiid  migraine  are  often  associated  with  increased  vascular 
tension.  Most  frequent  among  pathological  conditions  as  causes 
of  high  tension  are  chron!'-  wp/irltU  and  nrterlo-gderotia  with  tha 
various  diseases  in  which  arterio- sclerosis  is  a  factor  (gout,  alcohol- 
ism, lead  poisoning,  diabetes  of  fat  old  people,  chronic  bronchitis 
with  emphysema). 

Among  valvular  heart  lesions,  sortie  and  mitral  stenosis  are 
especially  apt  to  be  associated  with  increased  vascular  tension. 

Artkrial  1'kehsdre  and  the  instruments  fob  Measueino  It. 

Within  the  past  few  years  a  number  of  instruments  have  come 
into  use,  the  object  of  which  is  to  tell  us  with  some  approach  to 
accuracy  the  lateral  pressure  in  the  peripheral  arteries.  We  have 
long  attempted  to  estimate  this  pressure,  by  simple  digital  com- 
pression and  palpation,  and  no  doubt  these  methods  in  the  hands  of 
skilled  observers  will  always  have  a  tield  of  usefulness;  but  it  seems 
to  me  clear  that  by  the  instruments  about  to  be  descrilwd  we  can 
obtain  data  in  regard  to  the  force  of  the  heart's  contractions  and  the 
tension  of  the  peripheral  arteries  more  accurate  and  more  reliable 
than  those  furnished  by  digital  examination.  This  is  esi>ecially 
true  of  comparative  records,  as,  for  example,  if  one  attempts  to 
compare  the  tension  of  the  pulse  to-day  with  what  it  was  yesterday, 
when  one  has  felt  many  pulses  in  the  interim.  Another  objection 
to  estimates  of  pulse  pressure  based  on  digital  examination  results 
from  the  fact  that  the  size  of  the  artery  itself  is  apt  to  be  a  confus- 
ing factor. 

Among  the  many  instruments  introduced  within  the  past  few 
I  we  may  distinguish  (1)    those  which  aim  to  estimate  the 
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amount  of  compi'ession  which  has  to  be  exerted  upon  a  given  aiteiy 
ill  order  to  arrest  the  onward  flow  of  blood  in  it,  and  (2)  thoie 
whicli  Si*ek  to  estimate  tlte  amount  of  pressure  in  a  given  arteiy 
at  the  moment  when  its  wall  makes  the  widest  excursion  or  ofldllar 
ti(m. 

Instruments  of  the  first  type  are  said  to  measui*e  systolic prof 
vre,  and  thos(^  of  the  second  type  to  measure  diastolic  pressmn^ 
Cinder  the  first  lieading  I  shall  describe  the  Riva-Rocci  and  Gaert- 
ner  instruments.  Under  the  second  that  of  Oliver  and  that  of  Hill 
and  l^arnard. 

1.  Garrfnn'^s  TonomHer, — The  end  of  a  finger  is  made  blood- 
less by  rolling  up  over  it  a  tight  rubber  ring.  Over  the  blanched 
finger  tip  one  next  applies  a  pneumatic  riug,  which  can  be  inflated 
by  means  of  a  lublxu*  bulb,  while  the  tension '  within  is  meas- 
ured by  a  manometer  eonnected  with  it.  The  manometer  may  be 
cither  of  the  mercury  or  the  spring  type.  To  use  the  instroment 
we  infiate  tlie  pneumatic  ring  until  the  pressure  recorded  in  the 
manometer  is  considerably  above  what  we  expect  in  the  case  dealt 
witli.  (The  tip  of  tlie  finger  all  this  time  remains  blanched.)  Next 
we  relax  tlic  tension  within  the  pneumatic  ring,  by  gn^dually  releas- 
ing the  pressure  exerted  upon  the  inflation  bulb,  until  the  red  color 
reappears  in  the  finger  tip.  Just  as  the  color  reap{)ears  we  note  the 
pressure  in  the  manometer.  Tliis  figure  was  supposed  by  Gaertner 
to  represent  tlie  average  or  mean  pressure  in  the  arteries,  but  it 
has  been  very  generally  conceded  by  other  observers  that  the  figures 
given  by  this  instrument  are  much  nearer  to  those  of  systolic  press- 
me,  that  is,  to  the  pressure  during  the  systole  of  the  left  yentride 
or  to  the  crest  of  the  pulse  wave. 

The  advantages  of  the  Gaertner  instrument  are  its  compactness 
and  ])()rtability.  Its  disadvantages  are  that  (in  this  climate  at  any 
rate)  it  is  very  apt  to  get  out  of  order,  that  it  is  not  suited  to  esti- 
mating pressures  in  any  of  the  dark-skinned  races^  and  that  its 
readings  are  very  much  affected  by  vasomotor  influences,  sudh  as 
nervoiisness  or  culd.  If  the  fingers  are  cold  it  may  be  almost  im- 
jiossible  to  make  a  satisfactory  re{H)rd  with  the  instrument.  Further, 
the  spring  manometer,  liki'  nil  instruments  of  this  type,  is  very  apt 


pump  is  distributed  into  the  rubber  arinkt  and  into  the  man- 
ometer at  the  same  time,  and  experiments  have  shown  that  the 
actual  pressure  in  the  armlet  is  practically  identical  at  any  given 
time  with  that  in  the  manometer.  To  use  the  instrument  we  pump 
in  ^r  until  tlie  radial  jiulse  Ntopn,  and  at  that  instant  note  the 
height  of  the   luercury  cohuun.    The   reading  thus  obtained  is 
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taken  to  i-epresent  tlie  systolic  or  maximum  pressure  in  the  brachial 
artery. 

It  is  true  that  the  air  within  the  rubber  armlet  has  to  overcome 
not  only  the  pressure  within  the  radial  artery,  but  the  resistance  of 
the  arti'ry  wall  and  the  elasticity  of  the  soft  pai-ts  around  it.  The 
fornu'r  iwvU^v  liiis  bt-en  shown  to  i-epresent  a  pi-essure  of  not  moie 
than  2  or  3  luni.  llg,  i)rovided  the  ai-tery  walls  are  normal.  If 
artorio-scU'rosis  is  prestMit,  it  has  l)een  estimated  by  von  Basch  that 
thry  may  oi)p()se  a  resistance  equivalent  to  5  or  0  mm.  Hg.  The 
amount  of  error  thus  introduced,  however,  appears  to  be  of  no  im- 
portani'o,  since  there  are  physiological  variations  of  6  mm.  Hgor 
more,  occurring  from  monuMit  to  moment,  and  dependent  on  changes 
in  the  fi)rce  of  (he  heart  beat  and  on  the  respiratoiy  oscillations  of 
pn'ssuiv. 

The  resist  ;uut»  i»f  the  soft  i>arts  around  the  artery  is  a  factor  of 
eonsiilcrahlc  inijiortancc,  j>rovidcd  the  compressing  armlet  is  as 
narrow  as  many  of  tliosc  suj^dicd  with  Hi va-Rocci  instruments. 
r»ut  if  an  ariulct  of  ahout  tliroe  and  one-quarter  inches  widtli  is 
nscil,  accordini;  In  tlie  rcci»nnuendatiou  cf  von  Recklinghausen  and 
Stanton,  wc  tind  tliat  the  pressure  is  practically  the  same  in  a  given 
individual  whether  the  urndet  is  apidied  round  the  upi>er  arm, 
rojuiil  the  forearm,  or  round  the  thigh.  Now  if  the  I'esistance  of 
(lie  tissues  of  (he  thigh  extorts  no  greater  influence  than  that  of  the 
npl»ei-  arm  ov  l\»ieai  in,  it  seems  safe  to  conclude  that  this  factor  may 
bt»  neglect eil  as  a  svMiive  of  error  in  eomparative  measui'emeuts  with 

iiruis  of  ditliMent  sizes. 
iiii 
I  ne  lusirunient   is  a  very  simple  and  quick  one  to  use,  needing 

N«M\  hit!,*  praetiv'i^  au.i  not  more  I han  a  minute  or  a  minute  and  a 
hall  lor  a  siu-le  n  a.lin-.  The  eliief  objection  to  it  is  its  bulk  and 
li;0'.»lit\. 

'■''"     ■''■-//:!''  f   7  Ji'irnntfL — In  essentials  this  in- 
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Billations  of  the  artery  wall  and  to  estimate  the  amount  of  presa- 
i  within  the  armlet  at  the  time  when  the  ailerial  oBcillatiuns  are 
ideat;  in  other  words,  wlieii  the  arteries  are  Blackest.  1'he  work 
I  Howell  and  Brush  has  demonstrated  to  my  satisfftution  that  the 
(essm-e  at  the  time  of  the  maximum  ost'iUatioo  eorresjionda  to  the 
inimum  or  diastolic  pressure  within  the  arteries. 
The  Hill  and  Barn  aid  instnimeiit,  when  in  good  order,  seems  to 


me  on  the  whole  the  best  among  those  that  are  clinically  available 
for  measuring  diastolic  pressure.  Tlie  difficulty  of  readingitis  lesa 
tlian  with  most  other  instruments  designed  for  tJiis  purimse,  and 
the  only  serious  drawback  to  the  instrument  is  the  likelihood  that 
the  manometer  will  get  out  of  order,  a  dilfieulty  to  which  all  in- 
stninients  of  this  tyi>e  are  very  prone. 

4.  T/ie  Olirer  Jmtniment. — This  instromeiit  is  intended,  like  the 
last,  for  estimating  the  pressure  iu  tlie  artrries  during  the  ]>eriod  of 
maximiun  oscillation.  This,  as  I  have  said,  ctirrespouds  in  my 
opiniiin  to  the  diastolic  and  not  to  the  average  or  mean  pressure. 
A  amall  ruhber  capsule  filled  with  water  is  placed  upon  the  radial 
artery,  and  through  this  the  pulsations  of  the  artery,  under  dilTer- 
ent  pressures,  are  transmitted  directly  by  a  straight  rod  to  a  spring 
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maitometer,  whore  tlie  oseiUatioiis  ami  pressures  aro  recorded  in 
mm,  llg  (st-e  Fig.  72).  Tlie  iustrumeiit  is  a.  very  compact  arid 
simjile  otic,  ntiil  if  it  were  nut  constantly  getting  out  of  order,  would 
bi;,  I  tliiiik,  of  coiiHideniblu  value,  although  it  is  a  difficult  instni- 


mciit  to 


in  ln-eome  inaccurate  and 


Sluntou  (  r  „:.■.-,:<:  f !,  :/  i:n„.  M..I.  j;,il/.,  Febmary,  1903)  has 
sucweili'ii  in  litliu^  a  Itivn-lfm-i'i  instnmii'nt  with  rigid  connecting 
tiilKS,  Kn  tliat  witli  tliis  siiigl.'  instmnifiit  In*  can  record  both  juaxi- 
nium  jiiiil  iiiiniiiiiiii'.  incssiiics.  The  niaxiiiiiim  or  systolic  pn'ssure 
lie  ivt-onls  ill  tin- onliiLiiiy  w;iy.  To  ;;<'t  tlie  minimum  or  diiist^olie 
l.ivssiiie  he  (-litiiii.s  olT  tli.-lul...  l.^uiliiijrtothe  inflation  Imlh,  and 
tli.-it  Ifts  cut  tlie  air  lilt li?  hylilll.'  unlilUi.-  mcmiry  begins  to  oscil- 
late in  the  tulM-,  TW  osi*illiHiniis  im-v.asi'  in  extent  np  to  a  niaxi- 
miiiii  as  tlH'  air  is  (itrailily  ht  out,  atnl  tli.^n  deei-easc  again  until 
tliey  an-  lost.  The  ri'a.lini;  fur  .lias!. .lie  jnvssui-e  is  taken  when  tlie 
Mi.T<-uiy  shows  tin-  fiival.'st  .■M.'iit  c.f  (,s<-ill;ttiiiii  in  the  tube. 
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The   Ute  of  the  Data   O/itnlned  It/  these  Ittstrumetttg. 

The  subject  is  still  in  its  infancy,  but  in  a  general  way  one  may 
lay  that  whenever  it  is  important  that  we  should  know  the  strength 
■of  the  heai-t  beat  or  the  tension  of  the  peripheral  artei-ies,  these 
itistnuuents  are  of  value.     Just  which  instrament  is  likely  to  come 
I  into  permanent  use  I  cannot  venture  to  prophesy,  but  it  seems  to 
I  me  likely  that  the  charts  of  ptilse  rate  will  be  supplemented  before 
^  long  by  charts  of  blood  pressure  taken  at  i-egular  intervals  as  a  mat- 
ter of  routine.     Especially  the  investigutiun  of  diseases  of  the  heatt 
and  kidney,  diseases  In  wbieh  involvement  of  the  suprarenal  gland 
is  suspected,  iutraci-anial  hemorrliage  or  tumor  and  surgical  shock, 
accurate  i-ecord  of  blood  pressure  will  hi  of  value.     Even  the  imper- 
I  feet  instruments  now  in  use  are  capable  of  yielding  us  most  impor- 
'  tant  information,  if  applied  in  comparative  measurements  upon  the 
same  patient  at  different  times,  so  that  all  the  elements  of  error  are 
constant.     Thus    in   the   study  of  drugs  like  alcohol,   digitalis, 
sti'ychnine,  ether,  chloroform,  nitroglycerin,  and  others  which  are 
supposed  either  to  raiae  or  to  lower  blood  pressure,  these  instru- 
I  ments  have,  I  think,  a  great  field  before  them. 


CHAPTER  VL 

PERCUSSION. 

I.  Technique. 

There  is  no  other  method  of  physical  examination  which  needs 
so  much  practice  as  percussion,  and  none  that  is  so  seldom  thor 
oughly  learned.  Many  physicians  never  succeed  in  acquiring  a 
facility  ui  tlie  use  of  it  sufficient  to  make  them  rely  upon  their 
results.  Undoubtedly  one  of  the  greatest  difficulties  arises  from 
the  necessity  of  boing  at  once  active  and  passive — at  once  the  per- 
cussor  and  the  one  who  listens  to  the  percussion.  Students  half 
unconsciously  get  to  treat  the  percussion  as  an  end  in  itself,  and 
hammer  away  industriously  without  realizing  that  two-thirds  of  the 
attention  must  be  given  to  listening,  while  the  percussion  itself 
should  become  semi-automatic. 

It  is  undoubtt'dly  an  advantage  to  2)ossess  a  musical  ear,  but  this 
is  by  no  means  a  necessity .  Some  of  the  most  accurate  percussors 
that  I  know  })ossess  absolutely  no  musical  ear — no  ear,  that  is,  for 
pitch — and  form  their  judgments  in  percussing  upon  the  quality  or 
intensity  of  the  note,  and  upon  the  sense  of  resistance. 

In  this  country  ])racti('ally  all  ])ercussion  is  done  with  the  fin- 
gers ;  in  Germany  iiistruments  are  still  used  to  a  considerable  ex- 
tent. 

(a)  Mediate  and  Jmitiedlate  Percussion. 

Percussion  may  be  either  "mediate"  or  " immediate, "  the  lat- 
ter term  referring  to  blows  struck  dii-ectly  ui)on  the  chest  with  the 
flat  of  the  hand,  or  upon  the  clavicles  with  the  tip  of  the  second 
finger. 
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(6)  Metkoiis. 

Mediate  percussion  (whifh  is  used  uinety-nine  hundredths  of 
be  time)  is  performed  as  follows ; 

The  patient  should  either  lie  down  or  sit  with  his  hack  against 
iupport.     The  reason  of  this  is  that  for  good  percuamon  one 


seds  to  press  very  linuly  widi  the  middle  finger  of  the  left  band 
ran  the  surface  of  the  chest,  so  firmly  that  if  the  patient  is  sitting 
■poa  a  stool  without  support  for  his  bai-k,  it  will  need  considerable 
-tion  upon  his  pai't  to  avoid  losiug  hiji  balance. 
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In  jMjrcuesing  the  front  of  the  chest  it  is  important  to  have  the 
patient  sitting  or  lying  in  a  sifmmetrieal  poaUiim — tliat  is,  wiUionl 
any  twist  or  tilting  to  one  side.  His  head  should  point  str^gbt 
forward  and  his  Miistlen  vtiist  he  tkorouijhly  relaxed.  Many  pa- 
tients, when  stripped  for  examination,  swell  out  their  fhi'sts  aini 


Fjo,  71.-PosltLua  at  tint  Hnndi  Wliea  Pt'n'UsaiiiR  \ho  latl  Apex. 


sit  up  with  a  military  erectuesB.  The  luusfular  tension  thus  pro- 
duced modifies  the  percussion  note  and  causes  an  emlxurassing 
midtitude  of  miisde  sounds  which  greatly  disturb  auscultation. 

Having  placed  the  patient  in  an  easy  and  symmetrical  positioD, 
our  percussion  should  proceed  according  to  the  following  rules : 

(1)  Always  i)ress  as  firmly  as  possible  upon  the  surface  of  the 
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chest  with  the  second  finger  of  the  left  hand '  on  the  dorsom  of 
whii-h  the  Mow  is  to  be  strcck.  Raise  the  otlier  fingers  of  the  left 
hand  from  the  chest  ao  as  not  to  interfere  vith  its  vibrations. 

(2)  Strike  a.  quick,  perpendicular,  rebounding  blow  with  the  tip 
of  the  second  finger'  of  the  right  hand  upon  the  second  finger  of  the 
left  just  Itehind  the  nail,  imitating  as  far  aa  possible  witli  the  right 
hand  the  action  of  a  piano- hammer.     Tlie  ipiieker  the  percussing 


Inger  gets  away  again  after  strikingj  the  clearer  will  be  the  note 


(3)  Let  all  the  blows  struck  in  any  one  part  of  the  chest  I 
miform  in  force. 


■Left-handed  percuwors  will,  of  course,  keep  ilie  right  hand  upon  Uie 
It  and  strike  with  the  lefL 

*  When  percussing  the  ri^lit  apex  I  prefer  to  strike  U|wn  the  thumb  (sea 
73  and  74)as  it  is  alnioat  impossible  when  standing  directly  in  front 
le  pAtient  U>  fit  ftnjr  uf  the  fingers  cuufortably  ioto  the  right  supraolaviculai 
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(■1)  Strike  from  tbe  wrist  ami  not  from  the  elbow  (see  Figs.  75 
id  76),     The  wrist  must  be  held  perfectly  loose, 
(fi)  Keep  the  percussing  finger  beat  at  a  light  angle  as  in  Fig. 


depends  upoa  the  purpOM 


The  forL-e  to  be  used 


for  wliieh  the  percussion  is  used — that  Is,  upon  what  organ  i  

percussing— and  also  upon  the  thickness  of  tlie  muscles  covering   ' 
that  part  of  the  chest.     For  example,  it  is  necessary  to  percuss 
very  strongly  when  exantining  the  back  of  a  muscular  man,  whete  i 
an  inch  or  two  of  muBcle  intervenes  between  the  finger  on  i 
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we  atrike  and  the  Imig  from  which  we  desire  to  elicit  a  sound. 
Over  the  frunt  of  the  chest  and  in  the  axiljffi  the  muscular  covering 
is  mueh  thinner,  and  hence  a  lighter  blow  suffices.  In  children  or 
emaciated  patients,  or  in  any  ease  ia  which  the  muscular  develop- 
ment is  slight,  f>ercua3ion  should  be  as  light  as  is  nufficient  to  elicit  a 
clear  sound.  Hea\y  percussion  ia  sometimes  necessary  but  always 
tm  satis  factory,  in  that  the  sound  which  it  elicits  couies  from  a  rela- 
lavely  large  area  of  the  chest  and  does  not  therefore  give  us  iiifor- 


U 


O^ 


1    ,A 

l4 


r/ 


Fm.  n.—PnqwT  IVnlU"))  »(  Uie  RIsbt  tland  DurloK  I'crcuMioD, 

mtioii  alM)ut  the  condition  of  any  sharply  localised  aiT?a.  If  a  car- 
mter,  in  tapping  the  wall  to  find  the  position  of  the  studs,  strikes 
p  hard,  he  will  fail  to  find  the  beam,  because  the  blow  delivered 
rer  the  spot  behind  which  the  beam  is  situated  is  so  forcible  as  to 
liog  out  the  resonance  of  the  hollow  parts  aroiuid.  It  is  the  same 
■ith  medical  percussion.  Heavy  percussion  is  always  inaccurate.' 
fc  may  be  necessary  where  the  muscles  are  very  thick,  but  its  value 
'  Bee  also  below,  page  136,  tlie  lung  reflex. 
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is  tlien  projiortionately  diiumislicd.  On  the  other  hand,  it  is  jxe- 
etble  to  strike  so  lightly  that  tiu  recognizable  suund  is  elicited  al 
all.  The  best  percniBsion,  therefore,  is  that  which  is  just  forcihle 
enough  to  elinit  a  clear  aouud  without  Betting  a  large  area  of  dtert 
wall  in  vibration. 


r 


The  position  of  the 
sion  of  thu  front.     Whi 


patient  aboce  deaeribed  applies  to  iierciw- 
desire  to  percuss  the  bauk,  it  Is  im- 


portant to  get  the  scapulae  out  of  the  way  as  far  as  possible,  n^^| 
we  cauiiot  get  an  accurate  idea  of  sounds  transmitted  through  tlM^| 
To  accomplish  this,  we  put  the  patient  in  the  position  shown  fl^ 
Fig,  78,  the  arms  crossed  upou  the  chest  and  each  hand  upon  the 
opposite  shoulder.     The  patient  should  he  made  to  bend  forward; 
otlierwise  the  left  hand  of  the  percuasor  will  be  uncomfortably  b 
backward  and  his  attention  thereby  distracted  (see  Fig.  79). 

Wlieu  the  axillte  are  to  be  percussed,  the  patient  should  pntg 
bands  upon  the  top  of  the  head. 


FERcrssioif.  lao 

(fi)  AvscyiUntory  Pi-mtMinn. 

If  wliile  percussing  one  auseults  at  tlie  same  time,  letting  the 

"■chest  piece  of  the  stethoscope  rest  upon  the  chest,  or  getting  the 

patient  or  an  assistant  to  hold  it  thei-e,  the  sounds  piaduced  by 

I  are  greatly  inteusiJied,  and  changes  in  their  volume, 

rpitch,  or  qnality  are  veiy  reailily  appreciateiL     The  blows  must  be 


^TTiort 


Mglitly  stniek,  either  upon  the  chest  itself  or  upon  the  finger 
a  plexinieter  in  the  ordinary  way.     Some  observers  use  a 
iort  stroking  or  seratohiiig  touch  upon  the  chest  itself  without 
employing  any  pleximeter. 

This  method  is  used  especially  iu  attempting  to  map  out  the 

iborders  of  the  heart  and  in  miu*kijig  the  outlines  of  tlie  stomach. 

the  hands  of  skilled  obtservers  it  often  yields  valuable  results, 
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but  owe  source  of  error  must  be  eapecially  guarded  agwnst.  Tkt 
lltie  alony  tehieh  v'e percuM,  ichfn  appi'oaehiiiff  an  organ  urhote  b&r- 
dera  we  deslrr  to  viark  out,  must  neither  approaeh  the  cheat  piece  ij/ 
thi:  strihoicope  nor  recede  j'l-oui  if.  In  other  words,  tlie  line  aloof 
which  we  percuss  muat  always  deacribe  a  segment  of  a  circle  whoM 
centre  is  the  cliest  piece  of  the  stethoscope  (see  Fig,  80).  If  we 
percuss,  as  we  ordiuarily  do,  in  straight  lines  toward  or  away  &0111 
the  hordi'r  of  aJi  organ,  our  results  are  wholly  unreliable  ainia 
every  straight  line  must  bring  the  point  percussed  eitJier  closer  la 


.— AuBcultaUirj  PervuHolon, 


■urh  PemiHtoD  abooM  la 


the  stethoscojje  or  farther  froi 
of  the  sounds  conilucted  thr 
diivctlv  with  iti  distunf-e  frui: 


I  it,  and  the  intensity  and  quality 
h  the  instrument  to  our  ears  vary 

u.  "lint  jwreussed. 
It  will  1ki  reatiily  seen  that  the  "  ilness  of  auscultatory  per- 
euMSiioii  is  liniitt'd  by  tliis  source  of  e.  and  that  considerable 
jiractice  is  noocHsary  Ix'fon'  one  can  get  t'.e:  best  results  from  this 
nn-thod.  Ncvertlii'lcss  it  has,  T  iM'liew,  i'lila**,  though  not  a  very 
important  one,  aimnig  servict-able  incthoc"    ijf  physical  examiiiatioa 


PBRcrssiox, 


(«)  Palpatory  Perfusion. 

Some  German  observers  use  a  meihixl  of  i>er('ussion  in  wliich 
attention  ia  fixed  directly  or  primarily  on  tlie  anumiit  of  n'sistaiiw 
offered  by  tlie  tissues  over  whieb  i»ercussiiin  is  made.  Kveii  in  or- 
dinary percussiou  the  amount  of  rfsi.stani-e  is  always  noted  hv 
experienced  percussors,  but  tbe  element  in  sound  is  usually  the 
main  object  of  attention.  Palpatory  jierinission  is  rather  a  series 
of  short /JintAM  against  various  points  on  tlie  chest  wall,  but  wiine 


OaUlDMlDlbi'NonnalCI 


sound  is  elicited  and  probably  enters  into  the  ratlier  coniiilex  judf^- 
ment  which  follows. 

In  this  country  palpatory  j^rcnasitWr  is  but  litthi  eniployed. 


II.  Percusbiox  Rehoxaxce  ( 


,    ClIKS- 


The  note  obtained  by  percuKsinf;  the  normal  <-lient  vaiii-n  a  gn-at 
deal  in  different  areas.  In  Fig.  81,  the  ])artn  Hhaih'd  dsirltest  an; 
those  that  normally  give  least  sound  when  jieii-iissed  in  the  niininer 
described  above,  while  from  the  lighU^st  arca-H  the  hjiidest  and  eleai- 
est  soond  may  be  elicited. 


CpTf  r  Ici 
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(a)  The  sound  elicited  in  the  latter  areas  is  known  as  normal  or 
"vesicular"  resonance,  and  is  due  tu  the  presence  of  a  normal 
auiount  of  air  in  the  vesicles  of  tlie  lung  underneath.  If  this  sir- 
containing  luug  is  i-eplaced  by  a  fluid  or  solid  medium,  as  in  pleu- 
ritic e£Fu»iou  or  pneumonia,  it  is  much  more  difficult  to  elicit  a 
sound,  and  such  sound  as  is  produced  is 
fihoi't,  high  pitched,  and  has  a  feeble  cany- 
ing  power  when  compared  with  the  soond 
elicited  from  the  normal  lung.  This 
short,  feeble,  high-pitched  sonndb 
known  technically  as  a  "dull"  or 
-  Lower  tobe.  "flat "  sound,  flatness  designating 
the  extreme  of  the  qualities  that 
..  Splenic  am.  characterize  dtdness.  Over  ths 
parts  shadeil  dark  in  Fig.  81)  we 
nonnally  get  a  dull  or  flat  tone,  the  darkest 
poi-tion.s  lieing  flat  aiid  the  others  dull. 
The  lieavy  shadow  on  the  right  corresponds 
to  the  position  occupied  by  the  liver,  or 
rather  by  that  part  of  it  which  is  in  imme- 
diate contact  with  the  chest  wall.  The  np- 
per  portion  of  the  liver  is  overlapped  by  the 
right  lung  (see  Fig,  81),  and  hence  at  this 
point  we  get  a  certain  amount  of  resonanoe 
on  pei-cnssion,  although  the  tone  is  not  so 
clear  as  that  to  be  obtained  higher  up.  Be- 
low the  sixth  rib  we  find  true  ^aftwu  neaz 
the  stoniniu  and  for  a  few  inches  to  the  ri|^t 
of  this  point.  As  we  go  toward  the  axillAf 
the  line  of  lung  resonance  sl<»])es  down,  as  is  seen  in  Fig.  82.  Jn 
the  bai'k  ivsonanc^  extends  to  the  ninth  or  tvnth  ribs. 

Xormtil  Bull  Aims, 
(li)  On  the  leftside,  the  main  dull  area  corresponds  to  the  heart, 
which  at  this  jioint  aiiiirnaches  the  chest  wall,  and  over  the  por- 
tion  shadril  ilai-kest  is  uncovered  by  the   lung.     The   part  hers 
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lightly  shaded  corresponds  to  that  portion  of  tlio  heart  wlikli  ia 
overlapped  by  the  margin  of  the  right  and  left  liuigs. 

Over  the  portion  of  the  heart  not  ovcrliiiipi-d  hy  tho  lung  (si-c. 
Fig.  81,  p.  127)  the  percussion  noto  is  nearly  rt:it  to  li^lit  (Hniis- 
flion,  and  very  dull  even  when  strongly  pcrt-iissi'd.  This  litlle 
quadrangular  area  is  known  ua  the  " sirjii-rjrri'il  rmuliu-  n/nit-f,"  iind 
the  dulnesB  corresponding  to  it  is  n-tonvil  tn  us  the  ":"i/iri-jiri,il '' 
cardiac  dulness,  while  the  duhu'SH  eoin'siKmilin^  to  thi;  imtlini's  of 
tlie  heart  itself  beneath  the  ovcrlajijiing  lung  luurgius  is  (m1Ii-iI  tin- 
"deep"  cardiac  dulness. 

When  the  heart  becomes  enlarged,  1)oth  (if  tiii'si-  hvi'us,  \\w  ilcip 
and  the  superficial,  are  enlarged,  tin:  foruier  ciiin'Siiiiiiiliug  to  llie 
increased  size  of  the  heart  itself,  while  the  sujii'i-lii'ial  iMrdim^  s]iu['i< 
is  extended  because  the  margins  of  the  lungs  nrr  {lushi-d  iisidc  iiinl 
a  larger  piece  of  the  heart  wall  comes  in  edutittt  with  the  ehest 
wall.  Accordingly,  either  the  suju-rKcial  or  the  deep  duhu'SM  uiiiy 
Ikj  inapi)ed  out  as  a  means  of  estimating  the  siw  of  the  fiejn). 
EarJi  mcthoti  has  its  advantages  juid  it.i  advocates.  The  su]kTliei;il 
dulness  is  easier  to  map  out,  but  varies  not  oidy  wilh  the  si/.e  ol'  iln' 
heai-t,  but  wiUi  tlie  degivo  to  which  the  lungs  aiv  disieurhd  willi 
air,  or  adherent  U>  tlie  iHtrieanlium  or  cliest  wall.  What  we  un- 
percussing  is  in  faet  the  Iwmlers  of  the  Inngs  at  this  point. 

On  the  other  hand,  the  deep  eanliae.fhiluess  is  niueb  nnui-  salis- 
fantoiy  as  a  means  of  estimating  tlie  si/e  of  the  ln'ait  luit  iiiueh 
more  difficult  to  map  o»it.     It  needs  a  traimil  e.ar  and  hmg  ]iijntiee 

to  perfiusa  out  correctly  the  bordei-s  of  the  Inart  itsi-lf,  esj ijdly 

the  right  and  the  up])er  Imrdors,  since  heie  wi'  have  t*>  iK,'jin.'s 
over  the  stemmn  whei'e  differences  of  iiiHonjince  an-  very  deieptivi' 
and  difficult  to  perceive. 

It  is  a  disputed  point  whether  li^jhttu- fiuviblc  jien-iissiou  shmiM 
be  used  when  we  att«'m])t  to  map  out  tlie  deep  cardim?  dnlm-is. 
Heavy  percussion  is  believed  by  its  advocates  to  iH'netral-<?  thiiJU',di 
the  overlapping  lung  margin.^  ami  bnTig  out  the  nnte  e(irres]jiindini; 
to  the  heart  beneath,  a  not*?  which,  they  say,  in  mi.ssi'd  altJig<'1her 
by  light  jwrcussion.  On  the  iither  hand,  those  who  employ  li.^dit 
percussicoi  contend  that  heavy  |>en-ussiiin  sets  in  viliratiim  sn  lai-i- 
9 
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an  area  of  lung  superficially  that  fine  distinctions  of  note  are  made 
impossible  (see  above,  p.  123). 

Good  observers  are  to  be  found  on  each  side  of  this  qnestioiii 
and  I  have  no  doubt  that  either  method  works  well  in  skilled 
hands.     Personally  I  have  found  light  percussion  preferable. 

"Whatever  method  we  use  we  must  percuss  successive  points 
along  a  line  running  at  right  angles  to  the  border  of  the  organ 
which  we  wish  to  outline  until  a  change  of  note  is  perceived. 
Thus,  if  we  wish  to  percuss  out  the  upper  border  of  the  liver,  we 
strike  successive  points  along  a  line  nmning  parallel  to  the  ster- 
num and  about  an  inch  to  the  right  of  it.'  When  a  change  of  note 
is  perceived,  the  point  should  be  marked  with  a  skin  pencil;  then 
we  percuss  along  a  line  parallel  to  the  first  one,  and  perhaps  an 
inch  farther  out,  and  again  mark  with  a  dot  the  point  at  whidi  the 
note  first  changes.  A  line  connecting  the  points  so  marked  upon 
the  skin  repi-esents  the  border  of  the  organ  to  be  outlined. 

If  now  we  look  at  the  upper  pait  of  the  chest  in  Fig.  81,  we 
notice  at  once  that  the  two  sides  arc  not  shaded  alike :  the  left  apex 
is  distinctly  lighter  coloi-ed  than  the  right.  This  is  a  very  impor- 
tant point  and  one  not  sufficiently  appreciated  by  students.  The 
apex  of  tlie  noruud  right  lung  is  distinctly  less  resonant  than  the 
apex  of  the  left  in  a  corresponding  position. 

In  percussing  at  the  bottom  of  the  left  axilla,  we  come  upon  a 
small  oval  area  of  dulnoss  corresponding  to  that  outlined  in  Fig.  82. 
This  is  the  area  of  aplt^nh  dttlness,  so  called,  and  corresponds  to 
that  portion  of  the  spleen  which  is  in  contact  with  the  chest  waU. 
This  dull  area  is  to  be  made  out  onlv  in  case  the  stomach  and  colon 
are  not  overdisttnuled  with  air.  AVhen  these  organs  are  full  of  gas 
as  is  not  infi^equontly  the  ease,  theiv  is  no  area  of  splenic  dulness 
and  the  whole  regiim  givos  forth,  when  percussed,  a  note  of  a  qual- 
ity next  to  be  descrilKnl,  namely,  ^^  tt/mpanitic.^^ 

(r)  Tympanitic  resonance  is  that  obtained  over  a  hollow  body^ 
like  the  stomach  when  moderately  distended  with  air.'    It  is  nsu- 

M>r  we  may  reverse  the  pixKedure :  (ktcuss  tirst  over  the  liver  and  then 
work  loward  the  hmg  above  until  ihe  note  Invomes  wore  resonant. 

"  Extreme  distention  here,  as  in  a  snare  drum,  is  aaiocialed  with  a  doll 
l^ercussiou  note  ^stee  below,  p.  l\Sii\ 


at  a  higher  pitch  thaii  tlie  resonance  to  be  obtaioed  over  the 
al  lung,  and  may  be  elicited  by  percussion  lighter  than  that 
to  bring  out  the  tuug  resonauee.  It  differs  also  from  the 
vesicular  or  puliuonary  resonance  in  rpitiUti/,  in  a  way  easy  to  appre- 
ciate but  difficult  to  describe.  Tympanitic  resonance  is  usually  to 
be  heard  when  one  percusses  over  the  front  of  the  left  cheat  near 
the  ensiform  cartilage  and  for  a  few  inches  to  the  loft  of  this  point 
over  an  area  corresponding  with  that  of  the  stomach  more  or  less 
distended  with  air.  This  tymjiauitie  area,  known  as  "  Traube'a 
srmUuntir  ft/joce,"  varies  a  great  deal  in  size  according  to  the  contents 
of  the  stomach.  It  is  bounded  on  the  right  by  the  liver  flatness, 
above  by  the  pulmonary  resonance,  on  the  left  by  the  splenic  dul- 
nesB,  and  below  by  the  resonance  of  the  intfstine,  which  is  also 
tympanitic,  although  its  pitch  is  different  owing  to  the  different 
size  and  shape  of  the  intestine. 

(The  right  axilla  shows  normal  lung  resonance  down  to  the 
Aoint  at  which  the  liver  flatness  begins,  as  shown  in  Fig.  81.) 
f  In  the  back,  when  the  seapnhe  are  drawn  forward,  as  shown  in 
Fig.  78,  page  124,  percussion  elicits  a  clear  vesicular  resonance  from 
top  to  bottom  on  each  side,  although  the  top  of  the  right  lung  is  al- 
ways slightly  less  resonant  than  the  top  of  the  left,  and  sometimes  the 
bottom  of  the  right  lung  is  slightly  less  resonant  than  the  corre- 

inding  porrion  of  the  left,  on  account  of  the  presence  of  the  liver 

the  right. 

It  should  be  remembered,  however,  that  in  the  majority  of  cases 
the  resonance  throughout  the  back  is  distinctly  less  than  that  ob- 
tained over  the  front,  on  account  of  the  greater  thickness  of  tlie 
liack  muscles.  Yet  in  children  or  emaciated  persons,  or  where  the 
muscular  development  is  slight,  there  may  be  as  much  resonance 
behind  as  in  front. 

Impminnce  of  Petmssinij  Si/mvietrKat  Points. — Since  we  depend 
for  onr  standard  of  resonance  upon  comparison  with  a  similar  spot 
on  the  outside  of  the  chest,  it  is  all-important  that  in  making  such 
comparisons  we  should  percuss  symmetrical  points,  and  not,  for 
example,  compare  the  resonance  over  the  third  rib  in  the  right  front 
with  that  over  the  third  interspace  on  the  left,  since  more  resonance 
cau  always  be  elicit«d  over  an  interspace  than  over  a  rib.     This 
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conipai'isnii  of  sy  in  metrical  points,  however,  ia  interfered  with  by 
the  prcwnw!  of  tin;  heait  on  one  side  and  the  liver  on  the  other,  m 
well  an  by  thu  fact  that  tlic  ai>ex  of  the  i-ight  lung  ia  normally  lev 
resoiiiuit  tliun  that  of  the  left  A  roHouauce  which  would  be  patlio- 
logifiuUy  fi'chle  if  obtained  ovorthe  left  top  may  be  normal  overtlu 
right.  AVIifri!  ])i)th  Hides  are  abnormiil,  aa  in  bilateral  diaeaw  of 
tlie  bing,  or  where  fluid  accmnulatea  iii  both  pleural  oavitiea,  wt 
have  to  make  the  Ix'st  comparison  we  can  between  the  sound  in  the 
Kiven  Piise  atKl'an  ideal  Htanilard  carried  in  the  mind. 

It  miiHt  alway.t  be  reuiemltcred  that  the  amnant  of  resonaiiee 
olitained  at  any  jxiint  by  }iereussion  depends  upon  how  bard  oh 
strikes,  as  well  an  ujxin  the  conditiona  obtaining  within  the  chest 
A  powerful  blow  over  a  diseased  lung  may  bring  out  more  reso- 
naneo  tinui  a  li^ht^'i'  blow  over  a  normal  Inng.  To  strike  with  jnt- 
feet  fainieHs  and  with  eipuil  force  upon  each  side  can  be  learned  only 
by  con  side  rabli'  ])raeticv.  Fnrthermoi-e,  tho  distaiice  from  the  ear 
to  eaith  of  the  two  points,  the  n'sonatico  of  which  we  are  eompor- 
iiiKi  must  1k'  tlie  same — that  is,  we  must  stand  squarely  in  front  or 
sipiarely  k'bind  tlie  patient,  otherwise  the  note  coming  from  the 
jiait  fuitln'r  fioni  the.  ear  will  soiind  duller  than  that  coming  from 
tlie  m^anT  side. 

'I^lie  normal  resonance  of  the  diffei'ent  ]>arts  of  the  chest  can  be 
cnnsidevably  uioditied  by  the  |)ositi()n  of  the  patient,  by  deep  breath- 
iitfl)  by  museidiir  I'xertion,  and  by  otlior  less  im])ortaiit  conditions. 
If,  for  example,  the  iiatieiit  lies  ujion  the  left  side,  the  heart  swings 
out  toward  the  left  axilla  and  its  dulness  ia  extended  in  the  same 
direction.  Deeji  insjiii-ation  jinslies  forward  the  margins  of  the 
lungs  so  that  they  encroach  u]tnii  and  reduce  the  area  of  the  heart 
dulness  and  liver  duluoss.  After  muscular  exertion  the  lungs  he- 
come  more  tliaii  ordinarily  vohuiiinoua,  owing  to  the  temporary  dis- 
tention brought  about  by  the  unusual  amount  of  work  thrown  upon 
them. 

The  area  of  cardiac;  dulness  is  incivascd  in  any  condition  involf^ 
ing  insufficient  lung  esjjansion.  Thus,  in  children,  in  debility, 
chlonisis,  or  fevers,  the  space  occu}jied  by  the  lungs  is  relatively 
Hiuall  and  the  dull  areas  corivspundin^  to  the  heart  and  liver  an 
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proportionately  enlarged.  In  old  age,  on  the  other  hand,  when  the 
longs  have  lost  part  of  their  elasticity  and  sag  down  over  the  heart 
and  liver,  the  percussion  dulness  of  these  organs  is  reduced. 

Conditions  Modifying  the  Percjunon  Note  tn  Health. — The  de- 
velopment of  muscle  or  fat  as  well  as  the  thickness  of  the  chest 
Wall  will  influence  greatly  the  aiuoiuit  of  resoTiauce  tu  be  ohtaioed 
by  percussion.  Indeed,  we  see  now  and  then  an  individual  in  no 
part  of  whose  cheat  can  any  clear  ])ei'cussion  tone  be  elicited.  In 
•n,  the  ajnouut  of  development  of  the  breasts  has  also  great 
Influenra  ujion  the  percussion  note.  In  children,  the  note  is  gener- 
fcUy  clearer,  and  only  the  lightest  percussion  is  to  be  used  on  ac- 
uunt  of  the  thinness  of  the  chest  wall.  In  old  people  whose  lungs 
tro  almost  always  more  or  less  emphysematous,  a  shade  of  tym- 
^^  mitic  quality  is  added  to  the  normal  vesicular  resonance.  The 
listention  of  the  colon  with  gas  may  obliterate  the  liver  dulness  by 
ntating  that  organ  so  that  only  its  edge  is  in  contact  with  the  chest 
trail,  and  if  there  is  wind  in  the  stomach,  a  variable  amount  of 
tympany  is  heard  on  percussing  the  lower  left  front  and  axilla  or 
BTcn  in  the  left  back. 

If  a  patient  is  examined  while  lying  on  the  side  the  amount  of 
inance  over  the  lung  corresj  ran  ding  to  the  sidu  on  which  he 
B  is  usually  less  than  that  of  the  side  which  is  ujijieiinost,  because 
ibere  is  more  air  in  the  latter.  Whatever  the  patient's  position, 
EKe  amount  of  resonance  is  also  greater  at  the  end  of  inspiration 
ikan  at  the  end  oF  exijiration,  for  the  reason  just  given.  As  the 
lungs  expand  with  full  inspii-atiou,  their  Iwrders  move  so  as  to 
JOver  a  larger  portion  of  the  organs  which  they  normally  overlap. 
Portions  of  the  chest  which  at  the  end  of  expiration  are  dull  or 
tat,  owing  to  the  close  juxtaposition  of  the  heart,  liver,  or  spleen, 
Income  resonant  at  the  end  of  inspiration  For  example,  the  lower 
margin  of  the  right  lung  moves  down  during  inspiration  so  as  to 
lover  a  considerably  larger  portion  of  the  liver. 

Percusnion  ti4s  a  Meatm  nf  Am-erfaining  the  MoimhtUti/  of  the  Lung 
^orders. — It  is  often  of  gieat  importance  to  determine  not  merely 
Sie  position  of  the  resting  lung  but  its  power  to  expand  freely. 
SlIus  can  be  ascertained  by  percussion  iu  the  following  way :  The 
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lower  border  of  the  lung  resonance,  say  in  the  axilla,  is  carefully 
marked  out.  Then  percussion  is  made  over  a  point  just  behtc  the 
level  of  the  resting  lung  and  at  the  same  time  the  patient  is  directed 
to  inspire  deeply  If  the  lung  expands  and  its  border  moves  down, 
the  percussion  note  will  change  suddenly  from  dull  to  resonant 
during  the  inspiration.  An  excursion  of  two  or  three  inches  can 
often  he  demonstrated  by  this  method,  which  is  especially  impor- 
tant for  the  anterior  and  ])osterior  margins  of  the '  luug.  In  the 
axilla  Litten's  })hi-eiiic  shadow  will  give  us  the  same  information. 

The  mobility  of  the  borders  of  the  lung,  as  determined  by  this 
nietliod,  is  of  considerable  clinical  imiK)rtance,  for  an  absence  of 
such  mobility  may  indicate  pleuritic  adhesions.  Its  amount  de- 
pends upon  various  conditions  and  vaiies  much  in  different  indi- 
viduals, but  conii)lete  absence  of  mobility  is  always  pathological. 

(d)  Cracked-Pot  Besonaiice 

Wlien  percussing  the  chest  of  a  crying  child,  we  sometimes 
notice  that  the  sound  clicit^Ml  has  a  peculiar  ^^  chinking  ^^  quality, 
liki^  that  produccMl  ])y  striking  one  coin  with  another,  but  more 
niufH(;d.  Tlie  sound  may  Ixi  more  closely  imitated,  and  the  mode 
of  its  ])ro(lu(^ti()n  illustrated,  by  clasping  the  hands  palm  to  palm 
so  ius  to  enclose  an  air  si)jw'c  which  communicates  with  the  outer  air 
through  a  chink  left  open,  and  then  striking  the  back  of  the  under 
hand  against  the  knee  l^y  the  blow,  air  is  forced  out  through  the 
chink  with  a  sound  like  that  of  metallic  coins  struck  together. 

In  disease*,  the  cracked-pot  sound  is  usually  produced  over  a 
inilnionary  cavity  (as  in  advanced  phthisis)  from  which  t^e  air  is 
sndilenly  and  forcibly  exjxdled  by  the  percussion  stroke. 

It  is  niui'h  eiisier  to  lu»ar  this  peculiar  sound  if,  while  percuss- 
ing, one  listens  with  a  stethoscojie  at  the  patient's  open  mouth. 
Tlie  patient  lii nisei f  holds  the  chi'st  ]uece  of  the  instrument  just  in 
front  of  his  open  mouth,  leaving  the  auscultator's  hands  free  foi 
percussing. 


PERCUSSION. 


(e)  Amphoric  Resonance. 

A  low-pit-ched  hollow  sound  approximating  in  quality  to  tjrm- 
piuiitic  i-esonaniw,  and  aometimes  obtained  over  pulmonary  cavities 
ir  over  paeumuthorax,  has  received  the  name  of  amphorio  reao- 
lauce  It  may  be  imitated  by  percussing  the  trachea  or  the  cheek 
rhen  moderately  distended  with  air. 
Summiiri/ 
The  varieties  of  reaonaucti  to  be  obtained  by  peruussiug  the  nor- 


(1)  Veskitlar  rasoiiiiHcr,  to  be  obtained  ovei 

(2)  Ti/tnpanitic  reaonattce,  to  be  obtaiued  ij 


normal  lung  tissue. 
Traube's  semilunar 


(3)  IHmtnUJud 


r  dii/iiesii,  such  as  is  present  o 


rthe 


(4)  Absence  of  resonaiice  or  jialness,  snch  as  is  discovered  when 
1»e  percuss  over  the  lowest  riba  in  the  right  front 

(5)  Cracked-pot  rtsonaiKi,  sometimes  obtainable  over  the  chest 
of  a  crying  child. 

(6)  Ainphorie  re^onaneff,  obtainable  over  the  trachea. 
Any  of  these  sounds  may  denote  disease  if  obtaineil  in  portions 

:  tlie  cliest  where  they  are  not  normally  found.  Each  haa  itg 
place,  and  Ixvoincs piithntuglfiil  iffiiiind  efseiehere  Tympanitic  reso- 
nance is  normal  at  the  bottom  of  the  left  front  and  axilla,  but  not 
elsewhure.  Dulness  or  flatness  is  normal  over  the  areas  corre- 
sponding to  the  heart,  liver,  and  spleen,  and  over  the  scapuhe,  but 
Oot  elsewhere  unless  the  muscular  covering  of  the  chest  is  enor- 
mously thiek.  Vesicular  resonance  is  normal  over  the  ai-eas  corre- 
mnding  to  the  limga,  but  becomes  evidence  of  disease  if  found 
iver  the  cardiac  or  hepatic  areas. 

Oraeked-pot  resonance  may  be  normal  if  produced  while  per- 
Bussing  the  chest  of  a  child,  but  under  all  other  conditions,  so  far 
B  is  known,  denotes  disease. 

Amphoric  resonance  always  means  disease,  usually  pidmonary 
cavity  or  pneumothorax,  if  found  elsewhere  than  over  the  trachea. 
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(/)    The  Lung  Beflex. 

It  inusl,  nis.i  1h.  rniu'inlKwl,  Avlieii  i>creussing,  that  in  somecasefi 
.v.rv   Inn.iliN.   iM-ivussioii   blow  inerc^ases  the   ivsonanee  to  !#  olr 
h,M,.'..l   hv  subsrqu.'nt  l.lows.     Any  one  who  has   demon strakni  an 
.„.;,  Ml    iMrnissicn   dulni'ss  to  many  students  in   succession  must 
iMxr   i...ti.v«l  orcasionally  that  the  more  we  percuss  the  dull  aa-a, 
ihr  niniv  ivsoiiaiit    it   iH'comes,  so  that  to  those  who  last  listen  to 
111.   ,I.M„MMsh:ili«.n  tlir  ditlVrence  which  Ave  wish  to  bring  out  ismuci 
!.    .  oUn  inn-,  ilian  to  thosi'  who  heard  the  earliest  percussion  strokes. 
\lM.iin  .  has  tvtrnvtl  to  this  fact  under  the  name  of  the  "luiiijre- 
1^  V.'  Ivli,  xiii;;,  partly  on  tlic  evidence  of  fluoroscopic  examination, 
li..i  11  MM  iMiMiit  su.h  as  i-ohl  or  mustard  is  applied  to  any  part  of 
'..     U.-.i  v.»\r-.-.M:  \\\v  thorax,  the  luni:  expands  so  that  a  localized 
.     '.X    .  ..  .  :  N>^.  ..xi    is  produced  in  n^sponse  to  the  iiTitetion. 
\       .^     ..X   •    ■. .  ..N>,'.,-.i  V.a<  a  ^inlihu•  effect. 


] '  ^ 
111. 


\\ 


S*\>K    OF    l\K<ISTANrK. 

/  .  -:  \vi   r..-.:>r  Iv  on  the  liX>kout  not  only 

.     ..:  :   :  \.vr'..i:'.^:is  in  the  amount  of  resist- 

'     c, : .      N  r::::iViv  the   elai^ticitv  of  the 

:       :-  :s  v   ::s:ilcrablv  jrrvator   and  tho 

.-->  :':...:.  ::.Ar  felt  over  the  liver. 

-  :    •<  .:   :;:i- Ku'k  not  i-overed  hy 

'    -:<  .u.  i'.\<:ic  ix^sistance  when 

-         •'     :'..    J.-,  .ul.   wvKxiony  feelinj; 

^  -  •'    •.  :>.-.  air-\*»'r.  raining  lung 

•^     ■.  v.  v.rir.."  r^*.:>ion.   pneu- 

-      .■  >  ::.:-  >*r:*.i*r  -.'f  resistance 

■ -T  TT-iT-.T.    :>   ^'I'taincnl 

•-.-  A  Tv.'r,  ho-a-rver.  it  is 

-----    r   :s  j'-iltivared  to  a 


CHAlTEll  VII. 

AUSCULTATION. 

Auscultation  may  be  i)r[M;tiBf(l  liy  jiliu-iiiK  one's  ear  directly 
i^ainst  the  iiatieiit's  chest  (iiiiuiediate  aHscultHticiii)  or  with  the 
helf)  of  a  Btethoscoi>e  (mediate  atiHiiiltatiuii). 

Each  uietho<l  has  ita  phux'.  Immediate  auacultatioii  is  said  to 
have  advantafi^s  similar  to  thoKe  of  the  low  power  of  the  miero- 
scope,  in  that  it  gives  us  a  general  idea  iif  tlie  condition  of  a  rela- 
tively large  area  of  tissue,  while  the  Kt^'th<)»c()iie  may  Iw  used,  like 
the  oil  immersion  lens,  to  living  out  details  at  one  or  iuiother  i>oint. 

On  the  other  hand,  I  have  heard  it  saiil  Ity  E.  (r.  .laneway  and 
other  accomplished  dii^ioatieianH  that  the  iiniiided  ear  can  perceive 
sounds  conducted  from  the  interior  of  the  hin^ — Koiinds  quite  inau- 
dible with  any  stethoseoiM! — and  that  in  this  way  deepseated  an.<as 
of  iKilidifi cation  may  lie  ivcogiiized. 

Immediate  auscultation  may  be  objected  to 

(a)  Ou  grounds  of  tlelictiri/  {when  examining  jicrsoiis  of  the 
opposite  sex) . 

(6)  On  grounds  of  c/raiitiness  (idthoiiKh  the  chest  may  lie  cov- 
ered with  a  towel  so  as  to  prott^ct  the  aiiseultator  to  a  certain 
extent), 

(c)  Because  we  cannot  conveniently  icaeli  the  supraclavicular 
or  the  upjier  axillary  regions  in  this  way. 

(rf)  Because  it  is  difficult  to  localizi-  the  different  valvular  areas 
and  the  sites  of  cardiac  inuvmurs  if  immediate  auscultutitm  is  em- 
ployed. 

On  account  of  the  latter  objection  the  great  majority  of  observ- 
ers now  use  the  stethoscope  to  examine  the  heart.  For  the  lungs, 
both  methods   are  employed    by  most  experienced   auscultators. 
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(Personally,  I  have  never  yet  learned  to  hear  anything  with  my 
unaided  ear  which  I  could  not  hear  better  with  a  stethoscope,  and 
the  Howies  stethos(^oiK)  seems  to  me  to  reach  as  large  an  area  and 
as  deep  as  tlie  unaided  ear.  Nevertheless  the  weight  of  competent 
oi)inion  is  against  me  and  greater  exi)erience  will  doubtless  show 
me  my  mistake.) 

AVliih^  learning  tli<^  use  of  immediate  auscultation  it  is  best  tx) 
close  with  the  fingers  the  ear  which  is  not  in  contact  with  the  chest 
With  practice  one  comes  to  disregard  outer  noises  and  does  not 
need  to  stop  the  ear.  - 

Mediate  Auscultation. 

1.   Sri  vet  to  II  of  a  Stethoscope, 

( 1 )  It  is  as  rash  for  any  one  to  select  a  stethoscope  without  first 
trying  the  lit  (^f  t\w  ear  ])ieces  in  his  ears  as  it  would  be  to  buy  a 
new  liat  without  trying  it  on.  Wliat  suits  A.  very  Avell  is  quite  im- 
]H)ssil)le,  for  J 5.  It  is  true  that  one  can  get  used  to  almost  any 
stethoscope  as  one  can  to  almost  any  hat^  but  it  is  not  necessary  to 
do  so.  The  ear  i»ieees  of  the  ordinary  stethoscoiw  are  often  too 
small  iind  rarely  too  large.  In  case  of  doubt,  therefore,  it  is  better 
to  err  u])on  tlie  side  of  getting  a  stethoscope  with  too  largo  rather 
tlian  too  small  ends. 

(2)  The  binaural  stethoscope,  which  is  now  almost  exclusively 
usimI  in  this  country,  maintains  its  i)osition  in  the  ears  of  the  aus- 
cultator  eitlier  througli  tin?  pressure*,  of  a  rubber  strap  stretched 
around  the  metal  tubes  lea<ling  to  the  ears,  or  by  means  of  a  steel 
spring  connecting  the  tulx's.  Either  variety  is  usually  satisfactoiy, 
but  I  prefi'r  a  stethos(!i)i)e  made*  with  a  steel  spring  (see  Fig.  83) 
because  such  a  si)nng  is  far  less  likely  to  break  or  lose  its  elasticity 
than  a  rubber  stra}>.  A  rubbt^r  strap  can  always  be  added  if  this 
is  (h'siiablc.  It  is  important  to  pick  out  an  instrument  possessing 
a  spring  not  strong  enough  to  cause  ])ain  in  the  external  meatus  of 
the  ear  an<l  y**t  strong  enough  to  hold  tlie  ear  pieces  firmly  in  place. 
Tersons  with  narrow  ht'ads  need  a  much  more  powerful  spring  oi 
straj)  than  would  be  convenient  for  persons  Avith  wide  heads. 
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(3)  The  rubber  tubing  uaed  to  join  the  metallic  tubes  to  the 
chest  piece  of  the  inatrumeut  should  be  as  flexible  as  posaible  (see 
Fig.  83).  Stiff  tubing  (see 
Fig,  84)  makes  it  necessary 
for  the  auseultator  to  move 
his  head  and  body  from 
place  to  place  as  the  exam- 
iuation  of  the  chest  pro- 
gresses, while  if  flexible 
tubing  is  used  the  head  need 
seldom  be  moved  and  a  great 
deal  of  time  and  fatigue  is 
thus  saved.  Stiff  stetho- 
scopes are  especially  inenn- 
venient  when  examining  the 
axilla. 

(4)  Jointed  stBthoseopea 
which  fold  up  or  take  apart 
should  be  scrupulously 
avoided.  They  are  a  delu- 
sion and  a  snare,  apt  to 
come  apart  at  critical  mo-  "8h^;^^"wriB"suff 
ments,  and  to  snap  and  creak  tuwdb  urn  Rubber 
at  the  joints  when  iji  use,  """^ 

sometimes  producing  in  this  way  sounds  which 
may  be  easily  mistaken  for  rSles.  Such  an  in- 
strument is  no  more  portable  nor  compact  than 
the  ordinary  form  with  flexible  tubes.  It  has, 
therefoi-e,  no  advantages  over  stethoscopes  made 
in  one  piece  and  possesses  disadvantages  which 
are  peculiarly  annoying. 
KiuniDiDgcbiKiren.  (5)  T/i-j  CUf/if  /'iwc.— The  majority  of  the 

stethoscopes  now  in  use  have  a  chest  piece  of 
hard-rubber  or  wood  with  a  diameter  of  about  seven-eighths  of  an 
inch.  Chest  pieces  of  larger  diameter  than  this  are  to  be  avoided 
Kthey  are  very  difficult  to  maintain  in  close  apposition  with  thiu 


fia,  Kt.  —  SI«U>oKope 
nii0i  with  rang 
PInihIg  Tubes,  Cspe- 
ptalll    Cwful    When 
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chests.     To  avoid  tliis  difficulty  the  chest  piece  is  sometimes  mid 
of  soft-rubber  or  its  diameter  still  further  reduced. 

(6)  27te  BinrU's  Stethoscope.-^ {See  Figs.  85  and  86).  TTithi 
the  last  year  tliere  has  been  introduced  au  iiistruiueut  whichy  fo 
most  purposes,  seems  to  me  far  superior  to  any  other  form  of  steihc 

8C0])e  with  which  I  am  acquainted.  Its  pe- 
culiarity is  the  chest  piece, 
which  consists  of  a  very  shal- 
low steel  cup  (see  Fig.  87) 
over  the  mouth  of  whicli  a 
tliiii  metal  plate  or  a  bit 
of  pigskin  is  fastened.  The 
metal  or  ])igskin  diaphragm 
serves  simj)ly  to  prevent  the 
tissues  of  tlie  chest  from  pro- 
jecting into  the  shallow  cup 
of  the  chest  piece  wlien  .  the 
latter  is  pressed  against  the 
chest,  and  does  not  in  any 
other  way  contribute  to  the 
sounds  wliich  we  hear  with 
the  instrument.  This  is 
])n)vi'(l  l)y  the  fact  that  we 
can  hear  as  well  even  when 
tin'  tliaj>hragni  is  cracked 
across  in  several  directions. 
With  this  instrument  al- 
most all  sounds  jn'oduced 
within  the  chest  can  l)e  heard 

s.'.MH.*.    Fn.iii  vi.'w.      any  other  varictv  of  st^^tho- 

scojM'.  Cardiac  murmurs 
which  are  inaudil>lc  with  anv  other  stetho- 
sc(»pc  may  he  distinctly  heard  with  this.  Espe- 
cially is  this  true  of  low-i>itched  nnirmurs 
due  to  ai)rtic  regurgitation.  Yet  it  is  useful  for  examiuatic 
not  merely  of  the  heart,  but  of  the  lungs  as  well.      For  any  oi 


Fks.  86.— Coniblnatlc 
Bowles'  8t«tboaoope. 
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po  has  (liffipulty  in  hearing  the  orrliiiary  oardian  or  respiratory 
BDils,  or  for  one  who  ia  partially  deaf,  the  iiiatniiiieiit  ia  invalii- 
iH  the  iiu-tal  rim  of  the  chest  is  apt  to  get  luiiileasaiitly 
|d,  it  is  l>est  to  cover  it  witli  a  hit  of  rubU?r  or  kid.  This  saves 
I  patient  some  diaeomfort  ami  also  tends  to  prevent  the  instvii- 
Hlt  from  slipping  on  the  skin.  The  flat  ehest  pieee  iiiakea  the 
bttment  very  useful  in  listening  to"  tlie  posterior  i>ortions  of  the 
hgs  in  cases  of  pneumonia  in  wliieli  the  patient  is  toti  siek  to  be 
pied  over  or  to  sit  np.     Without  moving  the  patient  at  all  we  can 


wjrk  the  ehest  piece  in  under  the  back  of  the  patient  by  pressing 
down  the  Iwd-elothes,  and  in  this  way  can  listen  to  any  part  of 
the  chest  without  moving  the  patient.  A  further  advanta)|^  of 
the  instrmnent  is  that  it  enables  us  to  gain  an  approximately  ae- 
jjUrate  idea  of  the  heart  sounds  without  undi-cssing  the  patient.  Be- 
ratory  sounds  cannot  well  lie  listened  to  thi-ougli  the  clothes, 
I  tlie  nibbing  of  the  latter  may  simulate  r^les. 

There  are  two  purposes  for  which  I  have  found  the  Bowles 
tethoscope  inferior  to  the  ordinaiy  stethoscope : 

(1)  For  listening  over  the  apex  of  the  lung  foriino  i-aics,  i-.f/.,  in 
ioipieut  phthisis. 

(2)  For  listening  for  superfieml  sounds,  such  aa  a  friction  rub  or 
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a  presystolie  mtiriuiir.'  Wlieii  I  desire  to  listeu  for  fine  i 
an  apex,  for  a  friction  ruh,  or  for  a  presystolic  uuiinur,  1  sept 
the  chest  pieue  of  the  Bowles  stethoscope  from  the  ha  id- rubber 
bell  into  which  it  is  inserted,  thereby  conveiting  the  iustrument 
into  one  of  the  ordinary  form.  With  au  extra  hard-rubber  bell 
attaehed,  the  inBtruDient  is 
no  more  bulky  than  an 
ordinary  stethoscope,  and 
far  more  efficient.  ftTieo 
uKed  for  listening  to  the 
respiration,  the  Howies  io- 
struuient  gives  us  infnnua- 
tioi]  similar  iu  some  re- 
spects to  that  obtained  by 
tiie  use  oE  the  free  ear —  "" 
that  is,  we  ai'e  through  it 
enabled  to  ascertain  by  Us* 
tening  at  one  spot  the  con- 
dition of  a  much  lai-get 
area  of  the  chest  than  can 
in  any  other  way  be  inves- 
tigated. 

Owing  to  the  fact  that 
both  cardiac  and  respiratory 
sounds  are  magnified  hy  the 
Bowles  stethoscope,  Uii» 
instrument  is  eBj)ecial]y  well 
ada]>ted  for  use  with  some 
sort  of  an  attachment  whereby  several  sets  of  ear  pieces  are  so 
joined  by  tubhig  to  one  chest  jiieee  that  several  persons  may  listen 
at  once.  Bowles'  multiple  stethoscoiie,  fitted  for  sht  and  for  twelve 
observers,  is  seen  in  Figs,  88  ;ind  89,  and  the  method  of  its  use  in 
'It  1iM  frequently  been  obserrei),  when  liHUnlng  wUb  the  onlinu-jr  meiho- 
SROpe,  tliat  a  presystolic  murmur  cnn  be  lietier  heard  if  only  the  very  lighieat 
presBiire  i»  mAile  with  the  Btethiiacope,  Ttie  fiict  that  n  thrill  is comwunJCBted 
Ui  Uie  cheRl  wall,  and  tlint  inat  thrill  Ix  ei>iinocled  with  tlie  audible  n 
DxplniiiB  uiy  cnlliiif;  tliia  iiiiii-niitr  a  Biipurllcial  oue. 
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I  Cig.  BO,  III  the  teaching  of  auscultation  this  inatnitiierit  is  of  great 
wlue,  Mving  as  it  diita  tlie  time  of  the  iiistnicUjr  aiid  of  the  stu- 
i*iitt  vid  the  Btreiigth  of  the  patient.  Tlie  soimils  condiicttil 
tiifDugli  any  one  of  tliu  twelve  tubes  used  in  this  iu strum eiit  are 
u  lend  M  those  to 
lir  beard  with  a 
Blufle  instrument  of 
dir  oniiiiury  form, 
aitltougli  far  faiiit«r 
'ii»B  tltcitte  to  be 
liwrj  with  a  single 
I  fe«' leg  st*th  oaeojje . 

IJ.  Mb  Vfrnfthe 
Sfrihv»rofi«. 

Having  secured 
»a    inat  r  aiQ  e  II  t 

fJiich  titii  the  ears 

satiafactorilj-,    tli  f 

iieginnet  may  get  :\ 

good  deal  of  [iiae- 
tice  liy  using  it  up- 
on htmselft  eapeci- 
ally  apon  his  own 
heart.      The    chief    «■»■  »--Bowia' m«iiipi«  st*ti,o««po  fc 

point  to  he  learned  la  to  il'uarrgnrd  mrimts  Irrelevant  sounds  and  to 
coaeeiitrat«  attention  upon  those  which  are  relevant.  Alihost  any 
ooe  ht^ant  enough  with  a  Btetho3Co]]c,  and  most  begiuners  hear  t^o 

Ptli.  No  great  keenness  of  hearing  is  required,  for  tlm  souiula 
kh  we  listen  for  are  not,  as  a  rule,  difficult  to  hear  if  att.eiition 
ODCentrated  upon  them. 

A,   tSeUciivc  Attmt'tm  and    }M,at  lo  DtsrcQiird. 
Accordingly,  the  art  of  using  a  stethoscope  successfully  depends 

In  the  acquisition  of  two  powers — 
{a)  A  kuowlpdge  of  what  to  disregard,      (b)  A  s 


or  Twelve  8Uicl*W. 


e  titten- 
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tion  or  content  rati  on  ui>on  those  sounds  wiiit^h  we  know  to  l)e  of 
ituportaitce. 

Among  the  sounds  which  we  must  k-aru  to  ilisivniu<!  ain  ths 
following ; 

CD  Xoi9f's]iriHlin;i'<i  ill  tliL-  room  or  its  iininoiliate  ii.-ifjhliorhood, 
but  not  iiijiiiii-L'U'il  with  tlio  iiatirat  himaelf.     It  ia,  of  couree,  easier 


L 


to  listen  in  a  ]>erfeetly  quiet  room  where  there  are  no  ext«rniil 
noises  which  need  to  be  excliuie<l  from  attention,  bttt  as  tlie  gieatei 
part  of  the  student's  work  must  be  done  in  more  or  less  noisy 
places,  it  is  for  the  l>eginner  a  praotial  necessity  to  leam  to  with- 
draw his  attention  froui  the  various  sornids  wlii<:h  rea<!l»  his  cai 
from  tiie  street,  h-om  other  parts  of  the  building,  or  fi-om  the  P 


or  fi-ou  the  n)«^ 


■  wMch  ho  is  working.     Tliis  ia  at  tirst  no  easy  matter,  biit  can 
\  acconij)lishe(l  witli  practice. 

(2)  Wlien  the  power  to  disregard  external  iioiaes  Iiaa  been  iw- 
llired,  a  still  further  selection  must  Im  made  aaurtiig  tlje  soitudR 
pich  come  to  tJie  ear  through  the  tubes  of  tlie  stetlioBcope.  NoiBea 
Eoduced  by  friction  of  the  cheat  piece  of  the  stethoscope  upon  the 

1  are  especially  deceptive  and  may  closely  simulate  a  pleural  or 

pericardial  friction  sound.     It  is  well  for  the  student  to  experinient 

Hjioii  the  nature  and  extent  of  such  "  skin  nibs  "  liy  deliberately 

moving  the  chest  piece  of  the  stetbosoojM)  upon  tlie  skin  and  listen- 

[  to  the  sotuids  so  produced.     Mistakes  can  be  avoided  in  the 

bkjority  of  cases  by  holding  the  chest  piece  of  the  Btothoscoi)e  very 

f  against  the  chest.     This  can  bo  easily  done  when  the  patient 

I  in  the  recnmbcnt  position,  but  when  the  patient  is  sitting  up  it 

lay  be  necessary  to  press  so  hard  with  the  chest  piece  of  the 

(boscope  as  to  throw  the  patient  off  his  balance  unless  ho  is  in 

me  way  supported;  accordingly,  it  is  my  practice  in  many  c^ses 

»  put  the  left  ana  around  and  behind  the  patient  so  as  to  fonn  a 

hpport,  against  which  he  can  lean  when  the  chest  piece  of  the 

tethoscope  ia  pressed  strongly  against  his  chest.     When  listening 

9  the  back  of  the  chest,  the  manreuvre  ia  reversed.     If  the  skin 

I  very  dry,  the  riba  are  very  prominent,  or  the  chest  is  thickly 

nrered  with  hair,  it  may  be  impossible  to  prevent  the   occiir- 

ince  of  adventitious  sounds    due  to  friction  of  the  chest  piece 

^n  the  chest,  no  matter  how  firmly  the  instrument  is  held.     In 

>  of  doul)t,  and  in  any  ca^  in  which  a  dii^ioais  of  pleural  or 

rioardial  friction  is  in  question,  the  surface  of  the  chest,  at  the 

int  where  we  desire  to  listen,  should  be  moistened  aiid  any  hair 

pat  may  be  present  thoroughly  wetted  with  a  sponge,  so  that  it 

I  lie  flat  upon  the  chest.     Otherwise  the  friction  of  the  hair 

■  the  chest  piece  of  the  stethoscope  may  simulate  crepitant 

lies  iis  closely  as  "  akin  rubs  "  sunulate  pleural  friction, 

(3)  The  friction  of  the  fingers  of  the  auscultator  upon  the  cheat 
Mje  or  on  some  other  part  of  the  stethoscope  frequently  gives  rise 

I  sounds  closely  resembling  rSles  of  one  or  another  description. 
3ie  nature  of  these  sounds  can  be  easily  learned  by  intentionally 
loving  the  fingers  upon  the  stethoscope.  They  are  to  be  avoided 
10 
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by  grasping  the  instrument  as  finnly  as  x>os8ible,  and  by  touching  it 
with  as  few  fingers  as  will  suffice  to  hold  it  close  against  the  chest 

(4)  Noises  i)i()duced  by  a  shifting  of  the  parts  of  the  stetho- 
sco^k;  upon  eai^h  other  ai-e  esi>ecially  frequent  in  stethoseojies  made 
in  several  pieces  and  jointed  togetlier.  A  variety  of  snapping  and 
cracking  sounds,  not  at  all  unlike  certain  varieties  of  r^les,  may 
tlius  be  i)r()duced,  and  if  we  are  not  upon  our  guard,  may  lead  to 
errors  in  diagnosis.  Stethoscoi)es  which  have  no  hinges  and  which 
do  not  come  ai)art  are  far  less  likely  to  trouble  us  in  this  way. 

(5)  A\nien  a  rubber  band  is  used  to  press  the  ear  pieces  more 
firmly  into  the  ears,  a  very  peculiar  sound  may  be  produced  by  the 
breathing  of  the  auscultator  as  it  strikes  upon  the  rubber  strap.  It 
is  a  loud  musical  note,  and  may  be  confused  with  coarse,  dry  rifles. 

^^^len  one  has  learned  to  recognize  and  to  disi-egard  the  noises 
pro(hiccd  in  tlu'  ways  above  indicated,  there  is  still  one  set  of 
sounds  wliich  are  very  f  requ(»ntly  heard,  yet  which  have  no  signifi- 
cance for  pliysieal  diagnosis,  and  must  thei*efore  be  disregarded;  I 
refer  to 

7?.    Muscle  Sounds, 

Patients  who  hold  themselves  very  erect  while  being  exam- 
ined, or  who  for  any  reason  contract  the  muscles  of  that  portion  of 
the  chest  over  which  we  aw  listening,  produce  in  these  muscles  a 
very  peculiar  and  characteristic  set  of  sounds.  The  contraction  of 
any  muscle  in  the  body  produces  soinids  similar  in  quality  to  those 
heard  over  the  chest,  but  ot  less  inttnisity. 

Tliose  who  liave  tlie  faculty  of  contracting  the  tensor  tympani 
muscle  at  will  can  at  aii}'  time  listen  to  a  typical  muscle  sound. 
Or  close  both  ears  with  the  fingers  and  strongly  contract  the  ma.s- 
seter  muscle,  with  the  tet^tli  clenched.  A  high-pitched  muscle 
sound  will  be  heard. 

It  is  well  also  to  have  a  patient  contract  one  of  the  pectorals 
and  then  listen  to  the  sound  thus  produced.  In  some  cases  a  con- 
tinuous,  low-])itched  roar  or  drumming  is  all  that  we  hear  ;  in  other 
cases  we  hear  nothing  but  the  breath  sounds  during  expiration, 
while  during  inspiration  the  breath  sound  is  obscured  by  a  series  of 
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H>rt,  dull,  rumbling  sounds,  following  etu^li  other  at  the  rate  of 
1  five  to  ten  iu  a  second.  Occasionally  the  sound  is  like  the 
ffing  of  tlie  engine  attached  to  a  pile-driver,  or  like  a  stream  of 
ber  falling  iijion  a  sheet  of  inetal  juat  slowly  enough  to  be  sepa- 
]  into  drops  and  heard  at  a  considerable  distance.  As  ab'eady 
tentioned,  we  are  especially  apt  to  hear  these  muscle  sounds  dur- 
5  forced  inspiration,  owing  to  tlie  contraction  of  voluntary  mus- 
I  during  that  portion  of  the  respii-atory  act.  They  are  most 
ben  heard  over  the  upper  poition  of  the  chest  (over  the  pectorals 
I  front  and  over  the  trapezius  liehind),  Init  in  some  persons  no 
t  of  the  chest  is  free  from  them.  It  is  a  curioua  fact  that  we 
B  not  always  able  to  detect  by  sight  or  touch  the  muscular  oon- 
3  which  give  rise  to  these  sounds,  and  the  patient  himself 
lay  be  wholly  unaware  of  them.  Under  such  circumstances  they 
B  not  infrequently  mistaken  for  riles,  and  I  am  inclined  to  think 
bat  many  of  the  sounds  recorded  as  "crumpling,"  "obscure," 
"muffled,"  "distant,"  or  "indeterminate"  riles  are  in  reality  due 
to  muscular  contractions.  The  adjectives  "  muffled  "  and  "  distajit " 
give  us  an  inkling  as  to  the  qualities  which  distinguish  muscular 
sounds  from  rfiJes.  Riles  are  more  clean  cut,  have  a  more  distinct 
beginning  andjcnd,  seem  nearer  to  the  ear,  and  possess  more  of  a 
crackling  or  bubbling  quality  than  muscle  sounds. 

I  have  made  no  attempt  exhaustively  to  describe  all  tlie  sounds 
Ine  to  muscular  contractions  ajid  conducted  to  the  ear  by  the  steth- 
Bcope,  but  have  intended  aimiily  to  call  attention  to  the  importance 
t  studying  them  carefully. 

C.    Other  Soiirees  of  Krror. 

Another  source  of  confusion,  wliich  for  beginners  is  very  trouble ■ 
me,  especially  if  they  are  using  the  ordiuai-y  form  of  stetlioseope 
kith  a  bell-shaped  chest  piece,  arises  in  case  the  chest  piece  is  not 
leld  perfectly  in  apposition  witli  tlie  skin.  If,  for  example,  the 
stethoscope  is  slightly  tilted  to  one  side  so  that  the  bell  is  lifted 
from  the  skin  at  some  point,  or  if  one  endeavors  to  listen  over  a 
very  uneven  part  of  the  chest  on  which  the  bell  of  the  stethoscope 

tnot  lie  made  to  rest  closely,  a  roar  of  external  noises  reaches  the 
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Har  tlivoiigli  tlie  rfiink  left  between  the  chest  piece  and  the  di* 
Aft4-r  a  littU'  \mvMw-  ww  learns  iiiBtaiitly  to  detect  this  con;hbflB 
of  thin-'s  mid  w*  to  Kliift  tliu  ii..«tioii  of  the  cliest  j.ieee  that  eitor 
nal  iK.is.-s  are  totally  csuIikU^.I  ;  Imt  liy  tlie  beginner,  the  ywi^ai 
kiU-I  of  cxU-nial  noises  wliieh  ia  heard  wheiiever  the  Btethoseop* 
fails  to  iit  iloR.-]y  agaO'st  the  cheat  is  r.ot  easily  recoguiwd,  HjJ 
hen.-.'  h.>  h'u.U  to  attiilnite  some  of  these  external  souodB  to  disewd 
comUtioiis  within  the  ehest. 
Atiai 


M  within  tlitj  ehest.  , 

,  it  is  not  until  we  have  had  considerable  practice  U« 


Jllit  li.  lii-il 


:  .lo  not 
e  of   Ml. 


:  fjlft.  1 
1..-  i.f  t 
1isl.-i<  1 


uiiK'S  tiistiiiitly  to  t^ll  us  when  something  i* 
isi-ojii-  itself ;  when,  for  example,  one  of  the 
111,  111-  lUseonn.'eted,  or  when  we  are  hold- 
|isiili'  ihmii,  Ko  that  the  ear  pieces  iwint 
ui.wiiril  (sw  Ki!,'N.  91  and  92).  It  is  only 
lliiiiiLfili  liiiig  [iiaftice  alxmt  Imw  uiueh  we 
II  I'liiut  ill  tin-  iioriiiiil  chest  that  we  rwi>giiitt 


lilt  lie 


Liiy  ,• 


■  »l,imhi,  i 


Hint 


li'iits  has  I]a|i}ii>ned.  Many  b«>gi»- 
aiiy  one  iilaee,  but  move  the  ehest 

iiljiilly  from  point  to  point,  as  they 
l(al*.is  (111 ;  Imt  ir,  is  remarkable  how 
[,'ivin  jiiiint  by  simply  i>ersevering  and 


ming  to  beat  after  beat,  or  bi-eath  aftcv  bi-eath.  It  is  sometimes 
fficult  to  avoid  the  impression  that  the  souiiila  themselves  have 
rown  louder  as  we  eoiitiiiue  to  listen,  especially  if  we  are  iu  any 
8  to  what  ve  hear.  Therefore,  if  we  hear  indistinctly,  it  is 
Uportant  to  keep  on  listening,  and  to  fix  the  attention  successively 
Ktn  eaeh  of  the  different  elements  in  the  sounds  under  consideration. 
1  tUfficult  eases  we  should  use  every  possible  aid  toward  concen- 
ratioQ  of  the  attention,  and  where  it  is  jKJssible,  all  sources  of  dls- 
rsction  sliuuld  be  eliminated.  Thus,  in  any  ca.se  of  doubt,  I  think 
~  I  important  for  the  auseultator  to  get  himself  into  aa  comfort- 
able a  position  as  he  can,  su  tliat  his  attention  is  not  distracted  by 
bia  own  physical  discomforts.  Many  auscultators  shut  their  eyes 
when  listening  in  a  difficult  case  so  as  to  avoid  the  distraction  of 
iinpressiona  coming  through  the  sense  of  sight.  It  goes  without 
saying  that  if  (luict  can  be  secured  in  the  room  where  we  are  work- 
Ug,  and  outside  it  as  well,  we  shall  be  enabled  to  listen  much  mora 
lofitably. 

AUSCULTATION  OF  THE  LUNGS. 

In  the  majority  of  cases  ordinary  quiet  breathing  is  not  forcible 
Lough  to  bring  out  the  sounds  on  which  we  depend  for  the  diag- 
wis  of  the  condition  of  the  lungs.  Deep  or  forced  bi-eathing  is 
lat  we  need. 

As  a  rule,  the  patient  must  be  tauglit  liow  to  breathe  deeply, 

Ifhich  is  best  accomplished  by  personally  demonstrating  the  act  of 

sep  breathing  and  then  asking  him  to  do  the  same.     Two  difficul- 

B  are  encotmtered : 

(a)  The  patient  may  blow  out  his  breath  forcibly  and  with  a 

,  since  that  is  what  he  is  used  to  doing  whenever  he  takes  a 

mg  breath  under  ordinary  ci_xninistanees ;  or 

(£)  It  may  be  tliat  he  cannot  be  made  to  take  a  <leep  breath  at 

The  tirat  of  these  mistakes  altera  the  sounds  to  be  heard  with 

B  stethoscope  iu  any  part  of  the  chest  by  disturbing  Ijoth  the 

Siytliin  and  the  pitch  of  the  respiratoiy  sounds      In  this  way  the 

reathing  may  bo  made  to  sound  tubular  or  asthmatic  throughout  a 

ind  chest.     This  difficulty  can  sometimes  be  overcome  by  demon- 

ratdng  to  the  patient  that  what  you  desire  is  to  have  him  take  a 
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full  breath  and  then  iimply  let  it  go,  bat  met  blow  it  fetcQij  ti 
In  aome  oues  the  patient  oanaot  be  tan^t  fcluB,  and  we  havetep 
on  the  beat  we  can  despite  hia  nuatakea.    When  he  cannot  be  n 
to  take  s  full  breath  at  all,  we  van  often  aooompUah  t^e  desbidi^ 
suit  by  getting  him  to  oon^     The  breath  just  before  mod  al 
cough  ia  often  of  the  ^pe  we  desire.     The  use  of  Yolnntar^  a 
in  order  to  biing  out  rUes  will  be  discussed  later  cm.     Another  V 
fill  manoeuTie  is  to  make  the  patient  count  aloud  aa  long  as  hedin 
with  a  single  breath.     The  deep  inspiration  vhicji  he  ia  foned  1l 
take  after  this  task  is  of  the  type  which  we  desire. 

I.    BnFIBATOKT  TlfEB. 

In  the  normal  chest  two  ^pes  of  hnathing  are  to  be  heard: 

(1)  Tracheal,  bronchial,  or  tabular  breathing. 

(2)  Vesicular  breathing. 

Trac/teal,  bronchial,  or  tvbtUar  breathing  is  to  be  heard  in  noiBd 
cases  if  the  stethoscope  is  pressed  against  the  traohea,  and  aa  a  nb 


It  can  also  be  heard  over  the  situation  of  the  primaiy  bconidiit  in 
front  or  behind  (see  Figs.  93  and  94). 
-  -    Vetiadaa'  breatking  is  to  be  heard  over  the  remaining  portions  nt 
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IP  hing — that  is,  in  tlie  front  of  the  thorax  except  where  the  heart 
id  the  liver  CMame  against  the  cheat  wall,  in  the  batk  except  where 
Lfi  presence  of  the  scapula  obacui-cs  it,  and  throughout  both  axillae. 

(1)  Charactaristics  of  Vesicular  Breathing. 
Vesicular  bi-eathing — tliat  heard  over  the  air  vesicles  or  paren- 
lyma  of  the  hing — has  certain  charaeteriatics  which  1  shall  try  to 
iBcribe  in  terms  of  intensity,  duration,  and  pitch. 


ot  tiK  Tracbes  uiil  PrliDary  BtnDobt. 


Of  the  quality  of  the  sounds  heard  over  this  portion  of  the  lung 
?re  is  little  can  be  said ;  it  sounds  something  like  the  swislt  of  the 
tid  ill  a  grove  of  trees  some  distance  otT,  and  hence  is  sometimes 
iken  of  as  "breezy." 

The  intensity,  duration,  and  pitch  of  the  inspiration  aa  compared 
with  that  of  the  expiration  may  i)e  represented  as  in  Fig.  95.     In 
this  figure,  as  in  all  those  to  be  used  in  description  of  respiratory 
itmds— 

(1)  I  represent  the  inspiration  by  an  up-stroke  and  the  ezpira- 
by  a  down-stroke  (see  the  direction  of  the  arrows  in  Fig.   63). 

(2)  ITie  length  of  the  up-stroke  as  coiupared  with  that  of  the 
iwn-stroke  corresponds  to  the  Imijtii  of  iiispii'ation  compared  with 
[piratiou. 
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(3)  Tho  ihickne^  of  the  up-stroke  as  compared  with  the  down- 
stroke  repi*esei!ts  the  intensity  of  the  inspiration  as  compared  with 
the  expiration. 

(4)  The  pitch  of  inspiration  as  compared  with  that  of  expi- 
ation is  represented  by  the  sharjmess  of  th-e  angle  which  the  up" 


^ 


Fig.  us.— VeHlcular  Breath- 
ing. 


FiQ.  06.— Distant  Vesicular 
BruatblDg. 


FiO.  97.— EzafOReratoi:  T» 
ilcular  Breattalng. 


stroke  makes  with  the  perpendicular  as  compared  with  that  which 
the  down-stroke  makes  with  the  perpendicular.  The  pitch  of  a 
roof  imiy  be  thought  of  in  this  connection  to  remind  us  of  the  mean* 
ing  of  tliese  symbols. 

If  now  we  look  again  at  Fig.  \)i}  we  see  tliat  when  compared 
with  exj)iration  (the  down-stroke),  the  inspiration  is— 

(a)  ]More  intense. 

(b)  Longer. 

(e)  Higher  jntched. 

Our  eomj)arist)n  is  invariably  made  between  inspiration  and  ex- 
piration, and  not  with  any  other  sound  as  a  standard. 

Now,  this  type  of  breathing  (which,  as  I  have  said,  is  to  be 
heard  over  every  portion  of  the  lung  cxc^ipt  tliose  portions  imme- 
diately adjaeent  to  the  primary  bronchi),  is  not  heai*d  everywhere 
with  e(pial  intensity.  It  is  best  heard  below  tho  clavicles  in  front, 
in  the  axillie,  and  below  the  scapulae  lx»hind,  but  over  the  thin, 
lower  edges  of  tlie  lung,  whether  Vn^hind  or  at  the  sides,  it  is 
feebler,  thougli  still  retaining  its  eharaeteristic  type  as  revealed  in 
the  insi)iration  and  exj)iration  in  respect  to  intensity,  duration,  and 
pitch.  To  represent  distant  vesicular  breathing  graphically  we 
^ave  only  to  di-aw  its  symbol  on  a  smaller  scale  (see  Fig.  96).     On 
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the  other  hand,  whea  one  IiBtens  to  the  lungs  of  a  person  who  has 
been  exerting  himself  strongly,  one  hears  the  same  type  of  respira- 
tion, but  on  a  larger  Kale,  vhich  may  then  be  represented  as  in 
Fig.  97.  This  last  symbol  may  also  be'  used  to  represent  the  respi- 
ration which  we  hear  over  normal  but  thin-walled  chests ;  for  ex- 
ample, in  children  or  in  emaciated  persons.  It  is  sometimes  known 
as  "eza^erated"  or  "puerile"  respiration.  When  one  lung  is 
thrown  out  of  use  by  disease  so  that  increased  work  is  bruught 
upon  the  other,  the  breath  sounds  heard  over  the  l[ttter  are  increased 
and  seem  to  be  x>roduced  on  a  larger  scale.  Sueh  breathing  is  some- 
times spoken  of  as  "  rough  "  hi-cathiiig. 

It  is  very  important  to  distinguish  at  the  outset  between  the 
diiferent  types  of  breathing,  one  of  which  I  have  just  described,  and 
the  different  degreea  of  loudness  with  which  any  one  type  of  breath- 
ing may  be  heard. 


(2)  Bronchial  or  Tracheal  Breathing  in  Health. 

Bronchial  breathing  may  he  syuibolically  represented  as  In  Fig, 
98,  in  which  the  increased  length  of  Uie  down  stnikc  corresponds 
to  the  increased  duration  of  expiration,  and  the  greater  tliickness 


^ 


rw.  «.— BnnchU  B 


A 


no.  B9.— DMMit  Broncblal 


e£  both  lines  corresponds  to  the  greater  intensity  of  both  sounds, 
expiratory  and  inspiratory,  while  the  sharji  pitcli  of  tlie  "gable"  on 
both  sides  of  the  perpendicular  corrcHjtoiids  to  the  liigh  pitch  of 
both  sounds.  Expiration,  it  will  be  noticed,  sliglitly  extrceds  inspi- 
ration both  in  intensity  and  pitch,  and  considerably  exceeds  it  in 
duratiaii,  while  as  oompaied  with  vesicular  breathing  almost  all  the 
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relations  are  reversed.     Bronchial  breathing  has  also  a  pecoliu 
quality  which  can  be  better  appreciated  than  described. 

In  the  healthy  chest  this  type  of  breathing  is  to  be  heard  if  (me 
listens  over  the  trachea  or  primary  bronchi  (see  above,  Fig.  91), 
but  practically  one  hardly  ever  listens  over  the  trachea  and  bronchi 
except  by  mistake,  and  the  importance  of  familiarizing  one's  self 
with  the  tyi)e  of  respiration  heard  over  these  portions  of  the  chest 
is  due  to  the  fact  that  in  certain  diseases,  especially  in  pnemnonia 
and  phthisis,  we  may  hear  bronchial  breathing  over  the  ptirenchymA 
of  the  lung  where  normally  vesicular  breathing  should  be  heard. 

The  student  should  familiarize  himself  with  each  of  these  types 
of  breathing,  the  vesicular  and  the  bronchial,  concentrating  his  at- 
tention as  he  listens  Rrst  upon  the  inspiration  and  then  upon  the 
expiration,  and  comj)aring  them  with  each  other,  first  in  duration, 
next  in  hit^^'usity,  and  lastly  in  pitch.  To  those  who  have  not  a 
musical  ear,  high-pitched  sounds  convey  the  general  impression  of 
being  shrill,  while  low-pitched  sounds  sound  hollow  and  empty,  but 
the  distinction  between  intensity  and  pitch  is  one  comparatively 
difficult  to  mast<n*.  Distant  bronchial  breathing  may  be  repre- 
sented in  Fig.  99,  and  is  to  be  heard  over  the  back  of  the  neck 
opposite  the  j)osition  of  the  trachea  and  bronchi.  Fig.  100  repre- 
sents very  loud  bronchial  breathing  such  ^  is  sometimes  heard  in 
pneumonia. 

(3)  Broncho-  Veslonhir  Breathing  in  Health, 

As  indicated  by  its  name,  this  tyj)e  of  breathing  is. intermediate 
between  the  two  just  descril)ed,  hence  the  terms  "mixed  breath- 
ing," or  "  atyi)ical  breathing  "  ("unbestimmt ").  Its  characteristics 
may  be  symbolized  as  in  Fig.  101.  In  the  normal  chest  one  can  be- 
come familiar  with  broncho- vesicular  breathing,  by  examining  the 
apex  of  the  right  lung,  or  by  listening  over  the  trachea  or  one  of  the 
])rimary  bron(;hi,  and  then  moving  the  stethoscope  half  an  inch  at 
a  time  toward  one  of  tlie  nipjdes.  In  the  course  of  this  joomey 
one  passes  over  points  at  which  the  breathing  has,  in  varying  de- 
gnu's,  the  characteristics  intermediate  In^tween  the  bronchial  type 
from  which  we  started  and  the  vesicular  type  toward  which  we  are 
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moving.     Expiration  is  a  little  longer^  in  tenser,  or  liigher  pitched 
than  in  vesicular  breathing,  and  inspiration  a  little  shorter,  feebler, 


AT 


Fio.  Un.— Two  Oommon  Types  of  Broncho- 
Vealcular  Breathing. 


Fig.  10b?.— Distant  Bnmcha-Veslrular  Breaib- 

inK. 


or  lower  pitched ;  but  since  these  characteristics  are  variously  com- 
bined, there  are  many  subvarieties  of  broncho- vesicular  breathing. 
Fig.  102  represents  two  types  of  distant  broncho- vesicular  breath- 
ing. 

(4)  Emphysematous  Breathinrf. 

A  glance  at  Fig.  103  will  call  up  the  most  important  features  of 
this  type  of  respiration.  The  inspiration  is  short  and  somewhat 
feeble,  but  not  otherwise  remarkable.  The  expiration  is  long, 
feeble,  and  low  pitched.  This  type  of  breathing  is  the  rule  in 
elderly  persons,  particularly  those  of  the  male  sex. 

(5)  Asthmatic  BreiithiiKj. 

Fig.  104  differs  from  emphysematous  only  in  thi^  greater  intensity 
of  the  inspiration.     In  this  type  of  breathing,  however,  both  sounds 


Fio.  108.— Emphyiematous  Breathinir. 


i 

Fio.    104.— Asthmatic    Breathlnfr.     8,  «,  «. 
squeaking  (musicHl)  r&les. 


are  uRually  obscured  to  a  great  extent  by  the  presence  of  ])iping  and 
squeaking  rftles  (see  below). 
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(6)  Internipted  or  "  Cogwheel  "  Breathing, 


As  a  nile,  only  the  inspiration  is  interruptedy  being  transfonied 
into  a  series  of  shoi-t,  jerky  puffs  as  shown  in  Fig.  106.  Very  nidy 
the  expiration  is  also  divided  into  segments.  When  heard  over  Aa 
entire  chesty  cogwheel  bi'eathing  is  usually  the  result  of  nenroQS- 
ness,  fatigue^  or  chilliness  on  the  patient's  part.  With  the  xemonl 
of  these  causes  this  t3rpe  of  respiration  then  disappears.  If|  on  tlw 
other  hand,  cogwheel  i-espiration  is  confined  to  a  relatively  snull 
portion  of  the  chest,  and  remains  present  despite  the  exclusion  of 


Fig.  Ufi.— C()fr*h(HJl  Bn^athlng. 


Fio.  106.— Metamorphoiliiff  BreottiliiK. 


fatigue,  nervousness,  or  cold,  it  points  to  a  local  catarrh  in  the  finer 
bronchi  such  as  to  render  difficidt  the  entrance  of  air  into  the  alve- 
oli. As  such,  it  has  a  certahi  significance  in  the  diagnosis  of  early 
phthisis,  a  significance  similar  to  that  of  r§Ies  or  other  signs  of 
localized  bronchitis  (see  below) . 


(7)  Awjjharic  or  Cavernous  Brmthing  (see  below,  p.  161). 

(8)  Metamorjjhosing  Breathing. 

Occasionally,  while  we  are  listening  to  an  inspiration  of  normal 
j)it<?h,  intensity,  and  quality,  a  sudden  metamor})hosis  occurs  and  the 
tyi)e  of  breathing  clianges  from  vesicular  to  bronchial  or  amphoric 
(see  Fig.  l()()),()rthe  hitiMisity  of  the  breath  sounds  may  suddenly 
be  increased  without  other  chiuige.  These  metamorphoses  are  usu- 
ally owing  to  the  fact  that  a  plugged  bronchus  is  suddenly  opened 
by  the  force  of  tlie  inspired  air,  so  that  the  sounds  condocfeed 
through  it  become  audible. 
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n,    Din-EBKKCEfl    BBTWEES   THK  TwO   SrDES   Or   THE  ChB8T. 

Over  the  apex  of  the  right  lung — that  it,  alxl^'e  the  right  clan* 
ale  in  front,  and  alwre  the  si)ine  of  the  scapula  Ix-hind— oii«  hvars 
in  the  great  majority  of  normal  cheats  a  distiut-tly  broiicbo-vusicu- 
ha  type  of  breathing.  In  a  emallcr  nuiiiU'r  of  cases  tilts  same 
type  of  breathing  may  be  heard  just  Itflow  the  right  olavicle. 
These  facts  cannot  be  too  strongly  iusist^-il  ayion,  since  it  is  only 
\iy  bearing  them  in  mind  that  we  can  avoid  the  luistalce  of  diagnos- 
ing a  beginning  consolidation  of  the  right  aj>ex  whore  none  exists. 
Snath  tounds  which  are  perfeirtli/  iwrmni  orer  the  riijht  njifjr  would 
mean  aeritna  dUetue  if  hford  orrr  eimilnr  ji'-rtioim  of  the  Iffi  lung. 
It  will  be  remembered  that  the  apex  of  the  right  lung  is  also  duller 
on  percussion  than  the  corresponding  i>ortioii  of  the  left,  aiid  that 
Hie  voice  sounds  and  tactile  fremitus  are  normally  more  intttnse  on 
lite  right  (see  Pig.  G4). 

Occasionally  one  finds  at  the  ba.se  of  tho  right  lung  posteriorly 
a  slightly  feebler  or  more  broncho -vt'sieulav  ty|)e  of  bivathing  tlian 
in  the  corresponding  ]>ortion  of  the  k'ft  luitg. 

III.  Fatholooical  Modificatio.ss  ok  Vesicclab  Bbeatkiso. 
Having  now  distinguished  tho  different  tyjics  of  breatliiug  and 
described  their  distribution  in  the  nonnal  chest,  we  must  return  to 
fhe  normal  or  vesicular  breathing  in  order  to  enumci-at«  cvrtain  of 
its  modifications  which  are  imiwrtant  in  diagnosis. 

^)  Ezatjgerated  Vesicular  Srenthinij  ("  ComjtPuxatort/  "  Hrftithiiiff). 

(a)  It  has  already  been  mentioned  that  in  chihln'n  or  in  ailulta 
with  very  thin  and  flexible  chests  the  normal  breath  sounds  are 
heard  with  relatively  great  distinctnoss ;  also  that  after  auy  exer- 
tion which  leads  to  abnormally  dei^p  anil  foreil>le  bn-atliiug  a  simi- 
lar increase  in  the  intensity  of  the  respinitiiry  soiuids  natur.iUy 
occurs. 

(i)  The  t«rm  *^ compensatory  hreathniff,"  or  "  vicarious  "  breath- 
ing, refers  to  vesicular  breathing  of  an  exa^>;eniti'(l  ty|ii>,  sueh  as  is 
heard,  for  example,  over  the  whole  of  one  lung  when  tlie  utiier  lung 
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is  thrown  out  of  use  bj  the  pressure  of  an  accumulation  of  air  ot 
fluid  ill  the  pleural  cavity.  A  similar  exaggeration  of  the  breathing 
upon  the  sound  side  takes  place  when  the  other  lung  is  Bolidified| 
as  by  tuWrculosis,  pneumonia^  or  malignant  disease^  or  when  it  is 
compressed  by  the  adhesions  following  pleuritic  efifusioUi  or  by 
a  contraction  of  the  bones  of  that  side  of  the  chest  suoh  as  oocoxi 
in  spinal  curvature. 

(2)  I>iviini8hed  Vesicular  Breathing. 

Tlie  causes  of  a  diminution  in  the  intensity  of  the  breath  sounds 
without  any  change  in  their  type  are  very  numerous.  I  shall  men- 
tion thorn  in  an  order  corresponding  as  nearly  as  possible  to  the 
relative  frequency  of  their  occurrence. 

(a)  Fliihly  Air  J  or  Solid  in  the  Fleural  Cavity. — Probably  the 
commonest  cause  for  a  diminution  or  total  abolition  of  normal 
breath  sounds  is  an  accumulation  of  fluid  in  the  pleural  cavity  such 
as  occurs  in  inflammation  of  the  pleura  or  by  transudation  (hydro- 
thorax).  In  such  cases  the  layer  of  fluid  intervening  between  the 
lung  and  the  stethoscope  of  the  auseultator  causes  retraction  of  the 
lung  so  til  at  little  or  no  vesicular  niurmur  is  produced  in  it,  and 
hence  none  is  transmitted  to  the  ear  of  the  auseultator.  An  ac- 
cunnilation  of  air  in  the  pleural  cavity  (pneumothorax)  may  dimin- 
ish or  abolisli  the  breath  sounds  precisely  as  a  layer  of  fluid  cto^s; 
in  a  somewhat  different  way  a  thickening  of  the  costal  or  pulmo- 
nary phnira  or  a  malignant  growth  of  the  chest  wall  may  render 
the  breath  sounds  feeble  or  prevent  their  being  heard  becaose  the 
vibrations  of  the  thoracic  sounding-board  are  thus  deadened.  Which- 
ev*n-  of  these  causes,  fluid  or  air  or  solid,  intervenes  between  the  lung 
and  the  ear  of  the  auseultator,  the  breath  sounds  are  deadened  or 
diminished  without,  as  a  rule,  any  modification  of  their  type.  The 
amount  of  such  diminution  depends  roughly  on  the  thickness  of  the 
layer  of  (extraneous  substance,  whether  fluid,  air,  or  solid. 

Total  absence  of  breath  sounds  may  therefore  be  due  to  any  one 
of  these  causes,  provided  the  layer  intervening  between  the  lung  and 
chest  wall  is  of  suflicient  thickness  to  produce  complete  atelectasis 
of  the  lung  or  to  deaden  the  vibrations  of  the  chest  walL 


I  Bmphytema  of  the  hmg,  by  destroying  its  elastinity  and  re- 

ing  the  exteut  of  its  movements,  makes  t)ie  bi^ath  sounds  rela' 
•f  feeble,  but  seldom,  if  ever,  abtdishfs  tlifni  altogfther. 

(c)  In  broitchitls  tlie  breath  sounds  ai'L-  usually  considerably  di- 
minished owing  to  the  filling  up  of  Uie  bronchi  with  secretion. 
This  diminution,  however,  usually  attracts  but  little  attention, 
owing  to  the  fat.'t  that  the  bubbling  and  squeaking  sounds,  which 
result  from  the  passage  of  air  thi'ough  the  bronchial  secretions,  dis- 
tract our  notice  to  such  an  extent  that  wc  find  it  difficult  to  con-' 
centrate  attention  upon  the  breath  sounds,  even  if  we  do  not  forget 
altogether  to  listen  to  them.  When,  however,  we  succeed  in  listen- 
ing throu-jh  the  rales  to  the  breath  sounds  themselves,  we  usually 
notice  that  they  are  very  feeble,  esjiecially  over  the  lower  two- 
tliirds  of  the  chest.  (Erfcma  of  the  liiHg  may  diminish  the  breath 
sounds  in  a  similar  way. 

((/)  ra'ui  in  the  thorni,  such  as  is  produced  hy  dry  pleurisy  or 
intercostal  neuralgia,  diminishes  the  breath  sounds  because  it  leads 
the  patient  to  lestrain,  so  far  as  possible,  the  movements  of  his 
chest,  and  so  of  his  lungs.  If,  for  any  other  reason,  the  full  ex- 
pansion of  the  lung  does  not  take  plac*,  whether  on  account  of  the 
feebleness  of  the  respiratory  movemeuta  or  because  the  lung  is  me- 
clianically  hindei-ed  by  the  presence  of  pleuritic  adhesions,  the 
breath  sountls  are  proportionately  feeble. 

(e)  Ofchrvlon  of  the  upper  air  pasiagex,  as  by  spasm  or  osdema 
of  the  glottis,  tenders  tlie  breathing  very  feeble  on  botli  sides  of 
the  chest.  If  one  of  the  primary  bronchi  is  occluded,  as  by  a  for- 
eign body  or  by  pressure  of  a  tumor  or  enlarged  gland  from  without, 
we  get  a  unilateral  enfeeblement  of  the  breathing  over  the  corre- 
sponding lung. 

(/)  Occasionally  a  paralysis  of  the  muscles  of  respiration  on  one 
or  both  sides  is  found  to  result  in  a  unilateral  or  bilateral  enfeeble- 
ment of  the  breathing. 

It  Hhould  be  remeniberpd,  when  estimating  the  intensity  of  the 
breathing,  that  the  sounds  heard  over  the  right  lung  are,  as  a  rule, 
slightly  more  feeble  than  those  heard  over  the  left  lung  in  the 
uormal  chest. 
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IV.  Bronchial  or  Tubular  Breathing  in  Diskasb. 

(a)  I  have  already  (lesciibed  the  occurrence  of  brouchial  breaft* 
uig  in  parts  of  the  nonual  chesty  namely^  over  the  trachea  and  piir 
mary  bronchi.  In  disea4se,  bronchial  breathing  may  be  heard  elar 
where  in  the  chest,  and  usually  points  to  solidification  of  that  porticm 
of  lung  from  which  it  is  conducted.  It  is  heard  most  commonly  i& 
phthisis  (see  below,  p.  304). 

(b)  Croupous  2>neHfnonia  is  probably  the  next  most  frequent 
cause  of  bronchial  breatliing,  although  by  no  means  every  case  of 
croupous  pneiunonia  shows  this  sign.  For  a  moi'e  detailed  account 
of  the  conditions  under  which  it  does  or  does  not  occur  in  croapoos 
pneumonia,  see  below,  p.  296.  Lobular  pneumonia  is  rarely  mani- 
fested by  tubular  breathing. 

(c)  In  about  one-third  of  the  cases  of  pleuritic  effusion  distant 
bronchial  breatliing  is  to  be  heanl  over  the  fluid.  On  accoimt  of 
the  feebleness  of  the  breath  sounds  in  such  cases  they  are  often 
put  down  as  absent,  as  we  are  so  accustomed  to  associate  intensity 
with  the  broncliial  tyjie  of  breathing.  One  should  be  always  on 
the  watch  for  any  degree  of  intensity  of  bronchial  brea.thing  from 
the  feeblest  to  the  most  distinct. 

(d)  Karer  cau-«es  of  bronchial  breathing  are  hemorrhagic  induc- 
tion of  the  lung,  sypliilis,  or  maligiiant  disease,  any  one  of  which 
may  cause  a  solidification  of  a  poi-tion  of  the  lung. 

V.  Broxcho-V>:sicular  Bukathing  in  Diseasb* 

Ilesi)iration  of  this  tyi)e  should  he  carefully  distinguished  from 
puerile  or  exaggerati^l  breathing,  in  which  we  hear  the  nonnal  vesic- 
ular resj)irati()n  upon  a  large  scale.  I  have  already  mentioned 
that  br()nch()-v(\sicular  breathing  is  normally  to  be  heard  over  the 
apex  of  the  right  lung.  In  disease,  broncho-vesicular  breathing  is 
heard  in  other  portions  of  the  lung,  and  usually  denotes  a  moderate 
degree  of  solidification  of  th(»  lung,  such  as  occurs  in  early  phthisis 
or  in  th(»  earliest  and  latt»st  stages  of  croupous  pneumonia.  In  cases 
of  pleuritic  effusion,  one  can  usually  hear  broncho-vesicular  breath" 
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ing  over  the  upper  portion  of  the  affected  side,  owing  to  the  retiac- 
tion  of  the  lung  at  tJiat  point. 

VI.  Ahpiiobic  Bhbatuinq  {Ampliom  =  A  Jar). 

Bespirations  having  a  hollow,  empty  sound  like  that  produced 
1^  blowing  across  the  top  of  a  bottle,  are  oocasiunally  heard  in  dis- 
ease over  pulmonary  cavities  {e.g.,  in  phthisis)  or  in  pneumothorax, 
i.f.,  under  conditions  in  whicli  the  air  jia^ses  in  aud  out  of  a.  large 
empty  cavity  within  the  chest.  Amphoric  breathing  never  occurs 
in  health.  The  pitch  of  both  sounds  is  low,  (mt  that  nf  expiration 
lower  than  tlmt  of  intpiratlon.  The  iiiU'nsity  and  duration  of  the 
Bounds  vary,  and  the  distinguishing  mark  is  their  quality  which 
resembles  that  of  a  whispered  "vrho." 

VII.  Kales. 
The  term  "I'files  "  is  applied  to  sounds  produced  by  the  passage 
of  air  through  bronchi  which  (^mitain  nincus  or  pus,  or  wliicli  are 
narrowed  by  swelling  of  their  walls.'     R&li'S  are  best  elassilied  as 
follows : 

(1)  Moist  or  bubbling  r&les,  including  («)  coarse,  (/>)  medium, 
and  (e)  line  r&les. 

(2)  Dry  or  crackling  r&les  (large,  medium,  or  line). 

The  smallest  varieties  of  this  ty[>c  axv  known  as  "  crepitant "  oi 
*'aubcrepitant"  illles. 

(3)  Musical  r&l^  (h^h  or  low  pitched). 

Each  of  these  varieties  will  now  Ix^  described  more  in  detail. 

(1)  Moiat  or  BitlMiiig  liiiles. 

The  nature  of  these  is  sufficiently  indieabjd  by  their  name. 
The  coarsest  or  largest  bnbbles  are  tlifise  pmdured  in  the  tracJiea,  " 
and  ordinarily  known  as  the  "deiifh  raftli-."     Tracheal  rales  occur 

<  Itftlea  are  of  all  auscultatory  phcnompnn  tlic  ensieHt  to  npprecintp,  pro- 
vided we  exclude  vnrioufi  Bccidental  miuikIh  wliich  may  be  transmltled  to  the 
MT  u  »  reKult  of  frlcUon  of  tlie  Hictlimrcipe  n^inst  tlieakin  or  agaiiut  tha 
fingen  of  the  obMrver,     (See  above,  page  14-'i.) 
11 
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in  any  condition  involving  either  profound  onoonscioiisness  or  toj 

great  weakness,  so  that  the  secretions  which  accumalate  in  the 

traehea  arc  nut  eouglied  out.      Tracheal  r&les  are  bj  no  means  i 

8urt»  j>n*cursor  of  death,  although  they  are  very  common  in  fte 

moribund  state.     Tliey  can  usually  be  heard  at  some  distance  bat, 

the  patient  luid  without  a  stethoscope.     In  catarrh  of  the  laiger 

bronchi  large  bubbling  rlQes  are  occasionally  to  k 

lieard.     In  phthisical  caWties  one   sometimes  hean 

coarse,  bubbling  rlQes  of  a  ver^'  metallic  and  gargling 

quality  (see  below,  p.  311).     The  finer  grades  of  moist 

rSles  eorresjiond  to  the  finer  bronchi. 

In  the  majority  of  cases  moist  rftles  are  most  numer- 

ej.  ous  during  inspiration  and  especially  during  the  latter 

pi.*ioni.fjtiie  part  of  this  act.     Their  relation  to  respiration  maybe 

of  in»j>iruiioD.  ri»prese!ited  graphically  asm  Fig.  lOi ,  using  large  dots 

for  I'oursi'  ralfs  and  small  dots  for  fine  r&les.     Musical 

rales  can  be  symlnilized  by  the  letter  S  (squeaks). 

(2^  Cnickling  Rales. 

Th.'se  difftr  from  the  pn^vding  variety  merely  by  the  absence 
of  ;iny  ilistiiii :  bv.l.Minc  .puilitv.  Thev  are  usuallv  to  be  heard  in 
oasos  of  l'i.>;:. •!;;:•;<  iu  whiih  the  soen'tions  are  unusually  tenaeiom 
■tn.t  ■•;.<.•,•;•.  r:.,.y  :ir.'  .•si.ciiully  ai>t  to  come  at  the  end  of  inspin- 
tu«ii.  ;i  lavs:,'  ::v;:i:Ur  U-iiiit  ev,.hv,l  in  a  very  short  space  of  time,  so 
that  one  ,.it.:;  >!H-;iks  of  an  "  .xj.fngion  of  "fine  crackling  riaes''at 
x\w  ou.l  ..f  i;!s:.:t;uio!..  Cra.-kliiisr  i-Sles  are  to  be  heard  in  any  one 
ot  tlu-  ..o!-..;u:...as  -;.,  whi.-li  l-uM-liiii:  rales  occur,  but  are  more  fre- 
.l"<>''t  in  ;v.lvv. y.I.wis  rj.^u  in  simple  bnmohitis. 

•m-  !•',;-''     '.  '' V"  ''■'•'■^'  5^'i>rt^>^eiit  the  finest  sounds  of  this  typt, 

of  InirU  ■.«'■'  ''T  ';'■'■  ''■"'""  ''■•''•''^*  *=*  ^•'•"'^  ^^e>»  on«  *^^»  *  »«* 
ea..h;.„  .::;■"  "••/';••■•■••••';  ---^  «-t  fi„,^r  and  rubs  the  hairs  upon 

Ivr  of  .Pii.vt ;    >'   ■'i.!'"""^'    '"■■'"  ''^•"^'  '*'  '^"^  •*"•    -^  ^^O'  large  num- 
n»inasu.^U4>M      r'"?  '•'''''■"'"  '"  ^"''""'^  foUowing  each  other  in 
i»to  u  ......tituiou'.  .o-'-Vi   i  "'^'^l";"""-''-.!  ear  they  may  seem  to  blend 

•  "'•'*  ^* "»  ri-uti.v  the  comiK>nent  parts  may 
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I  diatiDgnislied,  This  type  of  rfi,les  is  esi>ecially  apt  to  occur  dor- 
;  mspimtion  alone,  but  not  very  infrequently  they  are  heard 
g  expiration  as  well.  From  subcrepitant  rales  they  are  dis- 
■guished  merely  by  their  being  still  finer  than  the  latt«r.'  Sub- 
npitant  r^es  are  oft£n  mixed  with  sounds  of  a  somewhat  coarser 
while  crepitant  laiua  are  usually  all  of  a  siKe.  If  the 
lest  is  covered  with  hair,  sounds  precisely  like  these  two  varieties 
E  rilles  may  be  heai'd  when  the  stethoscope  is  plained  upon  the  hairy 
To  avoid  mistaking  these  sounds  for  rftles  one  must 
IDTonghly  wet  or  grease  the  hair. 

Crepitant  Tiulea  in  Atelectasis, 
Crepitant  and  subcrepitant  rftles  are  very  often  to  be  heard  along 
the  thin  margins  of  the  lungs  at  the  base  of  the  axillee  and  in  tbe 
baek,  especially  when  a  patient  who  is  breathing  superficially  first 
Iie^ns  to  take  deep  breaths.  lu  such  cases,  they  usually  disappear 
after  the  few  fii-st  respirations,  and  are  then  to  be  explained  by  the 
tearing  apart  of  the  slightly  agglutinated  surfaces  of  the  finer  bron- 
chioles. 

It  la  by  no  means  invariably  the  case,  however,  that  such  sub- 
crepitant rfiles  are  merely  transitory  in  their  occuiTence.  In  a  large 
number  of  cases  they  jrersist  despite  deep  breathing.  The  fre- 
quency of  snbcrejiitant  r^es,  jjersistent  or  transitory,  heard  over 
the  inferior  margin  of  tlie  normal  lung  at  the  bottom  of  the  axilla, 
is  shown  by  the  following  figures :  Out  of  366  normal  chests  to 
which  I  have  listened  especially  for  these  rftles,  I  found  228,  or  61 
per  cent,  which  showed  them  on  one  or  lx>th  sides.  They  ai-e  very 
rarely  to  be  heard  in  persons  imdep  twenty  years  of  age.  After 
forty-five,  on  the  other  hand,  it  is  unusual  nut  to  find  t.hem. 
In  ray  experience  they  are  considerably  more  frequent  in  the  situa- 
tion shown  in  Fig.  158  than  in  any  other  part  of  the  lung,  but  they 
ly  be  oticasionally  heai'd  in  the  back  or  elsewhere.     In  view  of 

A  distinction  was  (ormcrly  drawn  between  crepitant  and  subcrepitant 
the  ground  that  the  latter  were  hoard  diirinp  buth  respiratory  soundn 
and  tbe  former  only  daring  inspiratlun,  but  this  diBlinctiou  ciiiiiiot  be  main* 
tained  and  iggradoaUf  being  given  up. 
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these  facts,  it  seems  to  me  that  we  must  recognize  that  it  is  almost 
if  not  quite  physiological  to  find  the  finer  varieties  of  crackling 
rftles  at  the  base  of  the  axillae  in  persons  over  forty  years  old.  I 
have  supposed  these  rUes  to  be  due  to  a  partial  atelectasis  result- 
ing from  disease  in  the  thin  lower  margin  of  the  lungs.  Such  por- 
tions of  the  lung  are  ordinarily  not  expanded  unless  the  respirations 
are  forced  and  deep.  This  explanation  would  agree  with  the  obser- 
vations of  Abrams,  to  which  I  shall  refer  later  (see  below,  p.  359). 

(b)  Crepitant  or  subcrepitant  r§Ies  are  also  to  be  heard  in  a 
certain  portion  of  cases  of  pneumonia,  in  the  very  earliest  stages 
and  when  resolution  is  taking  place  ("crepitans  redux").  More 
rarely  tliis  tyi)e  of  r&le  may  be  heard  in  connection  with  tubercu- 
losis, infarction,  or  cedenia  of  the  lung. 

In  certain  cases  of  dry  pleurisy  there  occur  fine  crackling 
sounds  whi(;li  can  scarcely  Ixi  differentiated  from  subcrepitant  rftles. 
I  shall  return  to  the  description  of  them  in  speaking  of  pleural 
friction  (see  Ixdow,  j>.  ,%3G)» 

(3)  Miisical  Rales, 

The  passage  of  air  through  bronchial  tubes  narrowed  by  inflam- 
matory swelling  of  their  lining  membrane  (bronchitis),  or  by  spas- 
modic contra(?tion  (asthma),  gives  rise  not  infrequently  to  a  mul- 
titude of  musical  sounds.  Such  a  stenosis  occurring  in  relatively 
large  bronchial  tul)cs  j)roduces  a  deep-toned  groaning  sound,  while 
narrowing  of  the  tiner  tubes  results  in  jnj^ing,  squeaking j  whistling 
noises  of  various  qualities.  Such  sounds  are  often  known  as  "rfrjf 
rales  "  in  contradistinction  to  the  "  InilMing  rales  "  above  desciibed, 
but  as  many  non-musical  crackling  rales  have  also  a  very  dry  sound, 
it  seems  to  me  best  to  aj)i)ly  the  more  distinctive  term  "  musical 
rales  "  to  all  adventitious  sounds  of  distinctly  musical  quality  which 
ai*e  produced  in  the  bronchi,  ^lusical  rales  are  of  all  adventitious 
sounds  the  easiest  to  recognize  but  also  the  most  fugitive  and 
changeable.  They  appear  now  here,  now  there,  shifting  fi-om  min- 
ute to  minute,  and  may  totiilly  disappear  from  the  chest  and  reap- 
pear again  within  a  very  short  time.  Tliis  is  to  some  extent  true 
of  all  varieties  of  riiles,  but  especially  of  the  squeaking  and  groan* 
ing  vai'ieties. 
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Kueical  rftles  are  heard,  aa  a  rule,  more  distinctly  during  expira- 
ttoD,  especially  when  they  occur  in  connection  with  asthma  or  em- 
physema.  In  these  diseases  one  may  hear  quite  complicated  chords 
from  the  combinations  of  r&les  which  vary  in  pitch. 

! 
Vn.  Thb  Effects  of  Oouqh. 

The  influence  of  coughing  upon  rilles  is  usually  very  marked. 
Its  effect  may  be  either  to  intensify  them  and  bring  them  out  where 
they  have  not  previously  been  heard,  or  to  clear  them  away  alto- 
gether. Other  effects  of  coughing  upon  physical  signs  will  be 
mentioned  later  on  in  the  chapters  on  Pneumonia  and  Phthisis. 

VIII.  Pleural  Fkictios. 

The  surfaces  of  the  healthy  pleural  cavity  are  lubricated  witb 
sufficient  serum  to  make  them  pass  noiselessly  over  each  other  dur- 
ing the  movements  of  respiration.  But  when  the  tissues  become 
abnormally  dry,  as  in  Asiatic  cholera,  or  when  the  serous  surfaoes 
are  roughened  by  the  presence  of  a  fibrinous  exudation,  as  in  ordi- 
nary pleurisy,  the  rubbing  of  the  two  pleund  surfaces  against  one 
another  produces  peculiar  and  very  characteristic  sounds  known  as 
"pleural  friction  gounda."  The  favorite  seat  of  pleural  friction 
sounds  is  at  the  bottom  of  the  axilla,  i.e.,  where  the  lung  makes 
the  widest  excursion  and  where  the  costal  and  diaphragmatic  pleura 
are  in  close  ^iposition  (see  Fig.  65).  In  some  cases  pleural  fric- 
tion sounds  ore  to  be  heard  altogether  below  the  level  of  the  lung. 
In  others  they  may  extend  uo  several  inches  above  its  lower  mar- 
gin, and  occasionally  it  happens  that  friction  may  be  appreciated 
over  the  whole  lung  from  the  top  to  the  bottom.  Very  rarely 
friction  sounds  are  heard  only  at  the  apex  of  the  lung  in  early 
tuberculosis. 

The  sound  of  pleural  friction  may  be  closely  imitated  by  hold- 
ing the  thumb  and  forefinger  close  to  the  ear,  and  rubbing  them 
past  each  other  with  strong  pressure,  or  by  pressing  the  palm  of 
one  faitnd  ov^r  the  ^V  And  rubbing  upon  the  back  of  this  huid  wi^ 


166  PHYSICAL  DIAGNOSIS. 


the  fingers  of  the  other.  Pleural  frietioii  is  usually  a  catchy, 
jerky,  mterrupted,  irregular  sound,  and  is  apt  to  occur  daring  in* 
spiration  only,  and  particularly  at  the  end  of  this  act.  It  xoaji 
however,  be  heard  with  both  respiratory  acts,  but  rarely  if  ever 
occurs  during  expiration  alone.  The  intensity  and  qualily  of  Hie 
sounds  vary  a  great  deal,  so  that  they  may  be  compared  to  grazing^ 
ruhbing,  raspingy  and  creaking  sounds.  They  are  sometimes  spoken 
of  as  "  leathery, "  As  a  rule,  they  seem  very  near  to  the  ear,  and  aw 
sometimes  startlingly  loud.  In  many  cases  they  cannot  be  heard 
after  the  patient  has  taken  a  few  full  breaths,  probably  because  tiie 
rough  pleural  surfaces  are  smoothed  down  temporarily  by  the  fric- 
tion which  deep  breathing  produces.  After  a  short  rest,  however, 
and  a  period  of  superficial  breathing,  pleural  friction  sounds  often 
return  and  can  be  heard  for  a  short  time  with  all  their  former  in- 
tensity. They  are  increased  by  pressure  exei-ted  upon  the  outside 
of  the  chest  wall.  Such  pressui-e  had  Ixjst  bo  made  with  the  hand 
or  with  the  Bowles  stethoscope,  since  the  sharp  edges  of  the  chest- 
piece  of  the  ordinary  stethoscope  may  give  rise  to  considerable 
pain ;  but  if  such  pressure  is  made  with  the  hand,  one  must  be 
careful  not  to  let  the  hand  shift  its  position  upon  the  skin,  else 
rubbing  sounds  may  thus  be  produced  which  perfectly  simulate 
pleural  friction.  In  well-marked  cases  pleuritic  friction  can  be 
felt  if  the  palm  of  the  hand  is  laid  over  the  suspected  area;  occa- 
sionally the  sound  is  so  loud  that  it  can  bo  heard  by  the  patient 
himself  or  by  those  ai-oimd  him. 

In  doubtful  cases,  or  when  a  friction  sound  appears  to  have 
disappeai'cd,  and  when  one  wishes  to  bring  it  out  again,  there  are 
several  manoeuvres  suggested  by  Abrams  for  obtaining  this  enf 

(a)  The  Arm  Manwuvre. 

The  patient  suspends  resi)iration  altogether,  and  the  arm  upon 
tlie  affected  side  is  raised  over  tlie  head  by  the  patient  himself  or 
by  the  physician,  as  in  perforining  Sylvester's  method  of  artificial 
Inspiration.  During  this  movement  we  listen  over  the  suspected  area. 
"  Wy  tliis  mananivre  the  movement  of  tlie  parietal  against  the  vis- 
ceral pleura  is  opposite  in  diix^ction  to  that  occurring  dm*ing  the 
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tpintory  act,  axti  foe  this  rea^oQ  the  pleuritia  soond  may  often 
pbe  elicited  after  it  has  been  exliausbid  in  t^e  oidinajy  act  of  breutti- 

(b)  The  DecuHtal  Manceuvrt, 

"Let  the  patient  lie  upoa  the  affected  side  for  a  miirate  or  two, 
L  Uien  let  him  rise  quickly  and  suspeud  respiration.  Kow  Iiittt;n  over 
ttie  affected  area,  at  the  same  time  directiiig  the  patient  to  take  a 
deep  breath." 

I'leuritic  friction  Bomida  are  distinguished  from  rSIes  by  their 
greater  Buperfieiality,  by  theii-  jerky,  iiittrrupted  character,  by  the 
fact  that  they  are  but  little  influenced  by  cough,  and  that  they  are 
increased  by  pressure.  It  has  already  beeu  mentioned,  however, 
dat  there  is  one  variety  of  sounds  which  we  have  every  reason  to 
think  originate  in  the  pleura,  which  cannot  be  distinguished  from 
certain  varieties  of  crackling  bronchial  rSJes.  Such  sounds  occur 
chiefly  in  connection  with  phthisical  processes,  in  which  both  pleu- 
risy and  bronchitis  are  almost  invariably  present,  and  it  is  seldom 
of  importance  to  distinguish  the  two. 

E,  A1TBOU1.TAT10K  OP  THE  Spokek  OB  Whispeked  Voice  Sounds. 
The  more  important  of  these  is: 


^lit 


(fl)  The  WliUpered  Voice. 
The  patient  is  directed  to  whisper  "one,  two,  three,"  or 
inety-nine,"  while  the  auscultator  listens  over  different  portions 
of  the  chest  to  see  to  what  degree  the  whispered  syllables  are  trans- 
mitted. In  the  great  majority  of  normal  chests  the  whispered 
Toice  is  to  be  heard  only  over  the  trachea  and  primaiy  bronchi  in 
'"  'ODt  and  behind,  while  over  the  remaining  portions  of  the  lung 
ittle  or  no  sound  is  to  be  heard.  When,  on  tlie  other  hand,  solidi- 
fication of  the  lung  is  present,  the  whispered  voice  may  be  dis- 
tinctly heard  over  portions  of  the  lung  relatively  distant  from  the 
trachea  and  bronchi;  for  example,  over  the  lower  lobes  of  the  lung 
behind.  The  usefulness  of  the  whispered  voice  in  the  search  for 
amall  areas  of  solidiiication  or  for  the  exact  boundaries  of  a  solidi- 
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tied  area  is  very  great;  especially  when  we  desire  to  save  the  pa&ni 
the  pain  and  fatigue  of  taking  deep  breaths.  ^Vhispeted  vom 
sounds  are  ])ractically  equivalent  to  a  forced  expiration  and  can  be 
obtained  with  very  little  exertion  on  the  patient's  part.  The  in- 
creased transmission  of  the  whispered  voice  is,  in  my  opinioiii  a 
more  delicate  test  for  solidification  than  tubular  breathing.  The 
latter  sign  is  present  only  when  a  considerable  area  of  lung  tissue 
is  solidified,  while  the  increase  of  the  whisjjered  voice  may  be  ob- 
tained over  much  smaller  areas.  Retraction  of  the  lung  above  the 
level  of  a  jdeural  effusion  causes  a  moderate  increase  in  the  trans- 
mission of  the  whispered  voice,  and  at  times  this  increased  or  bron- 
cliial  whisper  is  to  bi»  heai'd  over  the  fluid  itself,  probably  by  trans- 
mission from  the  compressed  lung  above. 

\Vlu»re  tlie  lung  is  completely  solidified  tlie  whispered  words 
may  bo  clearly  distinji^iished  over  the  affected  area.  In  lesser  de- 
grees of  solidification  the  syllables  are  more  or  less  blurred, 

(//)  T/ie  Spoken  Voice. 

The  evidence  given  us  by  listening  for  the  spoken  voice  in  vari- 
ous parts  of  the  chest  is  considerably  less  in  value  than  that  obtained 
tlmmgh  the  wliisi>eivd  voice.  As  a  laile,  it  corresi)onds  with  the 
tactile  fremitus,  being  increased  in  intensity  by  the  same  causes 
whie.li  increase  tactih*  fremitus,  viz.,  solidification  or  condensation 
of  the  hmg,  and  decreased  by  the  same  causes  which  decrease  tac- 
tih;  fremitus — namely,  by  tlie  presence  of  air  or  water  in  the  pleu- 
ral cavity,  by  the  thickening  of  the  pleura  itself,  or  by  an  ob- 
struction of  the  bronchus  leading  to  the  part  over  which  we  are 
listening.  In  some  cases  the  presence  of  solidification  of  the  lung 
gives  rise  not  meiely  to  an  increase  in  ti*ansmission  of  tlie  spoken 
voi(?e,  but  to  a  (;]iange  in  its  quality,  so  that  it  sounds  abnormally 
cxmcentrat<Ml,  nasal,  and  near  to  the*  listener's  ear.  The  latter 
cliangc*,  may  1k»  lieard  over  areas  where  tactile  fremitus  is  not  in- 
croa,sed,  and  even  whore  it  is  diminished.  Where  this  change  in 
the  (quality  of  the  voice  oc(;urs,  the  actual  words  spoken  can  often 
be  distinguished  in  a  way  not  usually  ]>ossible  over  either  normal 
or  solidified  lung.     ^' Bronchophony,"  or  the  distinct  transmission 
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t  audible  words,  and  not  merely  of  diffuse,  unrecognizable  voioe 
mds,  is  coimiderably  commoner  ui  tlie  soliditi»itiuns  due  to  p 
nia  than  in  those  duo  to  [ihthisis;   it  occurs  in  some  caites  of 
ueumotliorax  and  pubuonary  cavity. 

(c)  E'jiiphony. 

Among  the  least  important  of  the  classical  physical  signs  is  a 
nasal  or  squeaky  quality  of  the  sounds  which  reach  the  observer's 
ear  when  the  patieut  si)eaks  in  a  natural  voice.  To  this  peculiar 
quality  of  voice  the  name  of  "egophony"  hus  been  given.  It  is 
lost  frequently  beard  in  cases  of  muderaU.'- sized  pleuritic  effusion 
:st  altout  the  level  of  the  lower  angle  of  the  scapula  and  in  the 
vicinity  of  tliat  point.  Less  often  it  is  heaid  at  the  same  level  in 
front.  It  is  very  rarely  heard  in  the  upper  portion  of  the  chest 
and  ia  by  no  means  constant  either  in  pleuritic  effusion  or  in  any 
other  wmditioTL  A  point  at  which  it  is  heard  eorresponds  not,  as 
a  rule,  vith  the  upper  level  of  the  accimiulated  fluid,  as  has  been 
frequently  supposed,  but  often  with  a  point  about  an  inch  farther 
down.  Tlie  presence  of  egophony  is  in  no  way  distinctive  of  pleu- 
ritie  effusions  and  may  be  heard  occasionally  over  solidified  lung. 


X.  Phenomena  Peculiar  to  PvKt'MOHYDROTHouAx  and  Pnbd- 

MOPYOTMOKAX, 

(1)  Sue'-imion. 
TSoyi  and  then  a  patient  consults  a  pbysicnan,  complaining  tliat 
hrt  hears  noises  inside  him  as  if  water  were  being  shukcn  about 
One  such  patient  expressed  himself  to  me  to  the  effect  that  he  felt 
"  like  a  half-empty  bottle. "  In  the  chest  of  sucb  a  patient,  if  one 
presses  the  ear  against  any  portion  of  the  thorax  and  then  shakes 
the  whole  patient  strongly,  one  may  hear  loud  splashing  sounds 
known  technically  as  "giiccinml'in."  Such  sounds  are  al)8olutely 
diagnostic  of  the  presence  of  hoth  air  timl  JItild  in  the  cavity  over 
which  tliey  are  heard.  Very  frequently  they  may  be  detected  by 
the  physician  vhen  the  patient  is  not  aware  of  tlieir  presence.     Oo- 
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casionally  the  splashing  of  the  fluid  within  may  be  felt  as  wdl  ai 
heard.  It  is  essential,  of  course,  to  distinguish  succussicm  due  to 
the  presence  of  air  and  fluid  in  the  pleural  cavity  from  similar 
sounds  produced  in  the  stomach,  but  this  is  not  at  all  difficult  in 
the  majority  of  cases.  It  is  a  bare  possibility  that  suocusaoQ 
sounds  may  be  due  to  the  presence  of  air  and  fluid  in  the  pericar- 
dial cavity. 

It  is  important  to  remember  that  succussion  is  never  to  be 
heard  in  simple  pleuritic  effusion  or  hydrothorax.  The  presence  d 
air,  as  well  as  liquid,  in  the  pleural  cavity  is  absolutely  essential  to 
the  production  of  succussion  sounds.' 

(2)  Metallic  Tinkh  or  Falling- Drop  Sound. 

Wlien  listening  oyer  a  pleural  cavity  which  contains  both  air 
and  fluid,  one  occasionally  hears  a  liquid,  tinkling  sound,  due  po8* 
sibly  to  the  iini)act  of  a  drop  of  liquid  falling  from  the  relaxed 
lung  above  into  the  accumulated  fluid  at  the  bottom  of  the  pleural 
cavity,  and  possibly  to  rSles  produced  in  the  tissues  around  the 
cavity.  It  is  stated  that  this  physical  sign  may  in  rare  cases  be 
observed  in  large-sized  plithisical  cavities  as  well  as  in  pneomohy- 
drotliorax  and  pneumopyothorax. 

(3)  The  Lurif/' Fistula  Sound. 

When  a  perforation  of  the  lung  occurs  below  the  level  of  Hia 
fluid  accumulatt»d  in  tlie  pleural  cavity,  bubbles  of  air  may  be  fioroed 
out  from  the  lung  aiid  up  through  the  fluid  with  a  sound  renunding 
one  of  that  made  by  children  when  blowing  soap-bubbles. 

1  It  is  well  for  the  student  to  try  for  himself  the  following  ezperime&t, 
which  1  have  found  useful  in  impressing  these  facts  upon  the  attention  of 
classes  in  physical  diagnosis:  Fill  an  ordinary  rubber  hot-water  bag  to  tbe 
brim  with  water.  Invert  it  and  squeeze  out  forcibly  a  certain  amonnt  (per- 
haps half)  of  the  contents,  by  grasping  the  upper  end  of  the  bag  and  compveM- 
ing  it.  While  the  water  is  thus  being  forced  out,  screw  in  the  nozzle  of  the 
bag.  Now  shake  the  whole  bag,  and  it  will  be  found  impoesible  to  prodooe 
any  splashing  sounds  owing  to  the  fact  that  there  is  no  air  in  the  bag.  Un- 
screw the  nozzle,  admit  air,  and  then  screw  it  in  again.  Now  ahakB  tlM  lug 
again  and  loud  splashing  will  be  easily  heard. 


CHAPTER  VIII. 

AUSCULTATION  OF  THE  IIEAET. 
I.  "Valvk  Akkam." 

I»  tiie  routine  ezaminatiuti  of  the  hi?iii-t,  muBt  observers  listen 
fai  four  places : 

(1)  At  tlie  apex  of  the  heart  in  the  lifth  intercoetal  space  ucai 
the  nipple,  the  "mitral  area." 


tia.  lOL-Tha  VslvR  Aiwu. 

(2)  In  the  second  left  intercostal  si>aee  near  tlie  sU-mtun,  the 
"pulmon  ic  a  rta, " 

(3)  In  the  second  right  intercostal  spaco  iit'iir  tliu  stcniiun,  the 
"aortic  area." 

(4)  At  the  bottom  of  the  sternum  near  tliu  oiiiiifunn  eai-tila)^, 
the  "trietapid  area." 

These  points  are  reprewinted  in  Fig.  108  and  aiB  known  as 
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** valve  areas."  They  do  not  correspond  to  the  anatomical  poritkn 
of  aiij  one  of  the  four  valves,  but  experience  has  shown  that  soondi 
heard  best  at  the  apex  can  be  proved  (by  post-mortem  examinatJon 
or  otherwise)  to  be  produced  at  the  mitral  orifice.  Similarly  sounds 
heard  best  in  the  second  left  intercostal  space  are  proved  to  be 
produced  at  the  pulmonary  orifice ;  those  which  are  loudest  at  the 
second  right  intercostal  space  to  be  produced  at  the  aortic  orifice;' 
while  those  which  are  most  distinct  near  the  origin  of  the  ensifoim 
cartilage  are  produced  at  the  tricuspid  orifice. 

II.  The  Normal  Heart  Sounds. 

A  glance  at  Fig.  109,  which  represents  the  anatomical  jxMitioiis 
of  the  four  valv(.*s  al)ove  referred  to,  illustrates  what  I  said  above; 
namely,  that  the  traditional  valve  areas  do  not  correspond  at  all 
with  the  anatomical  position  of  the  valves.  If  now  we  listen  in 
the  ^'mitral  area,"  that  is,  in  the  region  of  tlie  apex  impulse  of  the 
heart,  keeping  at  the  same  time  one  finger  on  some  point  at  which 
tlie  cardiac  impulse  is  ])alpable,  one  hears  with  each  outward  thrust 
of  the  heart  a  low,  dull  sound,  and  in  tlie  period  between  the  heart 
beats  a  second  sound,  shorter  and  shariwr  in  quality.* 

Tliat  whi(;h  txicurs  with  the  cardiac  impulse  is  known  as  the 
first  sound  ;  that  wliich  occurs  Ix^tween  each  two  beats  of  the  heart 
is  known  as  the  second  sound.  The  second  sound  is  generJly  ad- 
mitted to  1x5  due  to  the  closure  of  the  semilunar  valves  The  cause 
of  the  tirst  sound  has  1x3en  a  most  fruitful  source  of  discussioui  and 
no  one  ex])lanation  of  it  can  be  said  to  be  generally  received.  Per- 
haps the  most  commonly  accepted  view  attributes  the  first  or 
systolic  sound  of  the  heart  to  a  combination  of  two  elements — 

(fi)  The  contraction  of  the  heart  muscle  itself. 

(/y)  The  sudden  tautt»ning  of  the  mitral  curtains. 

Following  the  se(*ond  sound  thoiv  is  a  pause  corresponding  to 

^  For  except  ions  to  this  rule,  see  below,  page  285. 

*  The  tirst  sound  of  the  lieart,  as  heanl  at  the  apex,  may  be  imitated  bj 
holding  a  linen  handkerchief  by  the  corners  and  suddenly  tauteuiog  one  of  die 
borders.  To  imitate  the  second  sound,  use  one-half  the  Ien|;th  of  thebordir 
instead  of  the  whole. 


AUSCULTATION  OF  THE  HEART. 


173 


the  dioBtole  of  the  heart.  Normally  this  pause  occupies  a  little 
more  time  than  the  firat  aiid  bccoikI  sounds  of  tlm  heart  taken  to- 
gether.    In  disease  it  may  he  uiucli  KhorU-iu-d. 

The  first  sound  of  tlie  lieart  in  liut  only  loug<.-r  aiid  duller  than 
tiie  secoud  (it  is  often  B]M>ken  of  as  "  boouiin};  "  in  cuiitrast  with  the 
"snapping"  quality  of  the  second  sound)  but  In  also  TOiisiderably 
more  intense,  so  tiiat  it  gives  us  the  impressiiin  of  heiug  aceeiitt'd 
like  tlie  first  syllable  of  a  trochaic  rhytlitn.  After  a  little  practii« 
oiie  grows  so  accustomed  to  tliis  rliythm  tliat  out'  is  apt  to  rely  upou 


Pio.  m-Amlmib^l  PmlUoa  ot  the  rkldlv  VtMm. 


bis  appreciation  nf  the  rhythm  alone  for  tlie  identification  of  the 
8yatuli<^  sound.  This  is,  however,  an  unsafe  practice  and  leads  to 
many  errors.  Our  impression  as  to  which  of  the  two  soun<lB  of  each 
cardiac  cycle  ooiresponils  to  systole  shnuhl  always  l)c  verified  either 
by  sight  or  touch.  We  must  either  see  or  ftvl  the  cardiac  iinpidac 
and  assure  ourselTes  that  it  is  synchi-nnous  with  the  heai-t  niinnd 
whidi  we  take  to  be  systolic'  Tliis  point  is  of  eHj>e<nal  itn)>ortaiice 
in  tlie  lect^nition  and  identification  of  cardiac  murmurs,  as  will  be 
■een  pieaently. 


'  When  the  eudlM  Impnliw  c; 
the  carotid  will  generblly  guide  lu 


I  be  neither  seen  i 
Tli«  nulial  pulse 


r  felt,  the  pDlralion  of 
not  a  rate  guide. 
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So  f ar^  I  have  been  describing  the  normal  heart  sounds  heard 
in  the  "  mitral  area,"  that  is,  at  tlie  ai>ex  of  the  heart.  If  now  we  ' 
listen  over  the  pulmonaiy  area  (in  the  second  left  interoostil 
S])ace),  we  find  tliat  the  rhythm  of  the  heart  sounds  has  changed 
and  that  here  the  stitiss  seems  to  fall  upon  the  ^'  second  sound,'' 
i.e.,  that  corresponding  to  the  beginning  of  diastole;  in  other 
words,  the  first  sound  of  the  heart  is  hoi*e  lieard  more  feebly  and 
the  second  sound  moi-e  distinctly.  The  sharp,  snapping  quality  of 
the  latt(^r  is  liere  even  more  marked  than  at  the  apex,  and  despite 
the  feebleness  of  tlie  first  sound  in  this  area  we  can  usually  recog- 
nize its  relatively  dull  and  prolonged  quality. 

Over  the  (fortic  area  (i.e.,  in  the  second  right  interspace)  the 
rhythm  is  the  same  as  in  the  pubnonary  ai'ea,  although  the  second 
sound  may  be  either  stronger  or  weaker  than  the  corresponding 
sound  on  the  other  side  of  the  sternum  (see  below,  p.  176V 

Over  the  tricuspid  area  one  hears  sounds  practically  indistin- 
guisliable  in  quality  and  in  rhythm  from  those  heard  at  the  a}.)ex. 

When  the  chest  walls  are  thick  and  the  cardiac  sounds  feeble, 
it  mav  he  difficult  to  hear  them  at  all.  In  such  crises  the  heart 
sounds  may  l)e  heard  much  more  distinctly  if  the  patient  leans  for- 
ward and  toward  his  own  left  so  as  to  bring  the  heart  closer  to  the 
front  of  th(»  chest.  Such  a  position  of  the  body  also  renders  it 
easier  to  maj^  out  the  outlines  of  the  cardiac  dubiess  by  percussion. 

In  cardiac  neuroses  and  during  conditions  of  excitement  or  emo- 
tional strain,  the  first  soiuid  at  the  a])ex  is  not  only  very  loud  but 
has  often  a  curious  metaUw  reverberation  (^^ diquetis  metalJiqus^ 
corresponding  to  the  trembling,  jarring  cardiac  impulse  (often  mis- 
taken for  a  thrill)  wliich  ])alpation  reveals. 

III.   ^Modifications  ix  the  Intensity  of  the  Heart   Sounds. 

It  has  already  been  mentioned  that  in  young  persons  with  thin, 
elastic  chests,  the  heart  sounds  are  heard  with  gi'eater  intensity 
than  in  older  ])ers()ns  whose  chest  walls  are  thicker  and  stiffer. 
In  oIk'sc,  indolent  adults  it  is  sometimes  difficult  to  hear  any  heart 
somids  at  all,  while  in  young  persons  of  excitable  temi)erament  the 
sounds  may  liave  a  very  intense  and  ringing  quality.     Under  dia- 
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t  oonditioiis  either  of  the  heart  sounds  may  be  iuei-eased  or 
BLinished  in  intensity.     I  shall  consider 

I  The  First  Suuiid  at  ike  Apex  (goiimtiines  Called  the  Mitral  First 
Sound) 

(a)  Increase  In  the  length  or  intensity  of  the  first  sound  at  the 
lex  of  the  heart  occurs  in  any  condition  whi^  caufies  the  heart 
Act  with  unusual  degree _pf_ force,  such  as  Iwdilj  or  mental  exer- 
txcitement.  In  the  earlier  stages  of  infectious  fevers  a 
^ilar  increase  iji  the  intensity  of  this  sound  may  sometimes  be 
Hypertrophy  of  the  left  ventricle  sometimes  has  a  similar 
Eect  upon  the  sound,  but  less  often  tliaii  one  would  suppose,  while 
latatjon  of  the  left  ventricle,  contrary  t^  what  one  would  suppose, 
I  not  infrequently  associated  with  a  loud,  forcible  first  sound  at 
e  apex.  In  mitral  stenosis  the  first  sound  is  usually  very  intense 
often  spoken  of  as  a  "  thumping  first  sound  "  or  as  a  •'  sharp 
lap." 

(ft)  Shortening  and  weakening  of  the  first  sound  at  the  ajiex. 
In  the  course  of  continued  fevers  and  esjiecially  in  typhoid  fever 
ihe  granular  degeneration  which  takes  place  in  the  heart  muscle  is  ,- 
nianifeated  by  a  shortening  and  weakening  of  the  first  sound  at  the 
^[•ex,  BO  tfiat  the  two  heart  sounds  come  to  seem  much  more  alike 
than  usual.  In  the.  later  stages  of  typhoid,  the  first  sound  may 
iH'come  almost  inaudible.  The  sharp  "valvular  "  quality,  which 
one  notices  in  tlie  first  apex  sound  under  these  conditions,  has  been 
attributed  to  the  fact  that  weakening  of  the  myocardium  has  caused 
a  suppression  of  one  of  the  two  elements  which  go  to  make  up  the 
first  sound,  namely,  the  muscular  element,  so  that  we.hear  only  the 
short,  sharp  sound  due  tn  the  tautening  if  the  mitral  curtains. 
(Iironie  myocarditis,  or  any  other  change  in  the  heart  wall  which  ' 
tendJi  to  enfeeble  it,  produces  a  weakenmg  and  shoi-tening  of  the 
first  sound  similar  to  that  just  described.  Simple  weakness  iu  the 
mitral  first  sound  withoutLany  change  in  its  duration  or  pitch  may 
be  due  to  fatty  overgrowth  of  the  heart,  to  emphysema  or  pericar- 
dial effusion  in  case  the  heart  is  covered  by  the  distended  lung  or 
by  the  accumulated  fluid,      Among  val\'ular  diseases  of  the  heart 
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the  one  most  likely  to  be  associated  with  a  diminutioii  in  inteodl| 
of  the  iirst  apex  sound  is  mitraljtjgiirgitation. 

(<?)  Doubling  of  tlie  lii-st  sound  at  the  apex. 

It  is  not  uneoninion  in  healthy  hearts  to  hear  in  tihe  region  of 
the  ajiex  impulse  a  doubling  of  the  first  souncL  so  that  it  may  be 
suggested  by  pronouncing  the  syllables  "  turrupp  "  or  '*  trupp.'*  In 
liealth  this  is  esjiecially  apt  to  occur  at  tlie  end  of  expiration.  In 
disease  it  is  associated  with  many  different  conditions  involving  an 
increase  in  the  work  of  one  or  the  other  side  of  the  heart.  It 
seems,  however,  to  l)o  unusually  frequent  in  myocarditis. 

(2)  Modifications  in  the  Sooond  Sounds  as  Heard  at  the  Base  of  ths 

Heart, 

rhijslolotjlral  Variation.^. — The  relative  intensity  of  the  pul- 
monic second  s(mnd,  wlien  ccmipared  with  the  second  sound  heard 
in  the  (•onvc^ntional  aortic  area,  varies  a  great  deal  at  different  pe- 
riods of  lifi\  Attention  was  first  called  to  this  by  Vierordt,*  and 
it  has  of  late  years  lK*en  recognized  by  the  best  authorities  on  dis- 
ease's of  tlie  heart,  though  the  majority  of  current  text-books  still 
repeat  the  mistaken  statement  that  the  aortic  second  sound  is  always 
hmder  than  tlie  pulmonic  second  in  health. 

Thp  work  of  Dr.  Sarah  K.  Creighton,  done  in  my  clinic  during 
the  suniim^r  of  1899,  showed  that  in  90  per  cent  of  healthy  chil- 
dren under  t^ii  years  of  age,  the  pubnonic  second  sound  is  louder 
than  the  aortic.  In  the  next  decade  (from  the  tenth  to  the  twen- 
tieth year)  the  imliiionic  second  sound  is  louder  in  two-thirds  of 
the  ('iises.  About  half  of  207  cases,  between  the  ages  of  twenty  and 
twenty-nine,  showed  an  accentuation  of  the  pulmonic  second,  while 
after  the  thirtieth  year  the  nuinl)er  of  eases  showing  such  accentua- 
tion became  smaller  with  ea(;h  decade,  until  after  the  sixtieth  year 
wt»  found  an  ae(*eiituation  of  the  f/nrtlc  stTond  insixtysix  out  of  sixty 
eltjht  rttsrs  examined.     These  facts  are  exhibited  in  tabular  fonn  in 

>  Vierordt:  "Die  Mcsfiung  der  InteiisUat  der  Herztttne"  (Tllbingnif 
188r»).  See  also  Iloohsinjjer,  "Die  Auscultation  des  kindlichen  Herzent"; 
GiKsoii,  ••  Diseases  of  the  Heart"  (181)8>  ;  Kosenbach,  "Dioeaaee  of  the  Heart" 
nWK)) :  AMlmtt,  "SysUiiii  of  Medicine." 
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Figa.  110  and  111  ami  appear  to  show  that  the  relative  intensity  of 
the  two  auiitids  in  the  aortic  anil  pulmonic  art4.'ri>'H  dciM'iiils  ])ri- 
marily  iqi^n  the  age  of  the  individual,  the  piiliiuniin  Hiiinid  predomi- 
nating in  youth  and  tlie  aortic  in  old  ago,  wliilf  in  tlic  ]M-rioiI  of 
middle  life  there  is  relatirely  little  discrepancy  betM'et-n  the  two. 


DECADES. 

W.V- 

e-B 

!ii 

ao-a 

»-W 

«-« 

so-w 

OO-M 

70-79 

-.-100j( 

«i?if- 

^ 

— 

— 

— 

— 

— 



—v>*4 

' 

\ 

Vs 

\ 

i 

\ 

\ 

\ 

\ 

^ 

■  s 

V 

D.  Iia-Bteiwinc  itw  F«r  C««  oC 


rulmoolc  Stxunil  Buunii  la  Earb  I 


It  is,  therefore,  far  from  tnie  to  snppoRp  that  we  can  (ihtaiii  evi- 
dence of  a  pathological  increase  in  the  int^-nxity  <>f  cithi-r  of  tin- 
aeoond  Bounds  at  the  base  of  tlie  lieart  simply  hy  (■(iiii])ariii^  it  witli 
fhe  other.  Patliological  ^entuation  of  th<>  ]>iiltii(inic  t<t><^<>nd 
sonnd  miut  mean  a  greater  loudness  of  this  Roniid  thiiii  Khuuld 
{«  Kcpeettd  at  the  aye  of  the  jmlii-iif  in  •fiirHfinii,  and  nut  simply  a 
gteater  iutensi^  than  that  of  the  aoitic  second  sound.  The  same 
12 
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observation  obviously  applies  to  accentuation  of  the  aortic  aeeond 
sound. 

Both  the  aortic  and  the  })uliiionic  second  sounds  are  sometiDa 
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Haetnl  on  l.UOO  cases. 


vory  intense  durinjiif  great  emotional  excitement  or  after  muscu 
exertion,  and  sometimes  Avithoiit  any  ob\'ious  cause. 


1 


J*af/i (thujhuil    Va nations, 

A,  Accent  \(  at  Ion  of  the  Pulmonic  Second  Sound, 

Vatliologieal  a(*oentuation  of  the  seeond  sound  oc<;urs  especia 
m  conditions  involving  a  baeking  n])  of  blood  in  the  lungs,  such 
occurs  in  stenosis  or  insuttieiency  of  the  mitral  valve,  or  in  obstr 
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tive  disease  of  the  luii^'s  (t*iii])liys(»iiiii,  bionchitis,  phtliisis,  elironic 
interstitial  j)neiimouia) .  Indirectly  accentuation  of  the  pulmonic 
second  sound  points  to  liyj)ertrophy  of  the  right  ventricle,  since 
without  such  hyiKjrtrophy  the  work  of  driving  the  blood  through 
the  obstructed  lung  could  not  long  be  performed.  If  the  right  ven- 
tricle becomes  weakened,  the  accentuation  of  the  pulmonic  second 
sound  is  no  longer  heard. 

B.    Weakening  of  the  Pulmonic  Second  Sound, 

Weakening  of  the  pulmonic  second  sound  is  a  very  serious  symp- 
tom, sometimes  to  be  observed  in  cases  of  pneumonia  or  cardiac 
^sease  near  the  fatal  termination.  It  is  thus  a  very  important 
indication  for  prognosis,  and  is  to  be  watched  for  with  the  greatest 
attention  in  such  cases. 

C.  AccetittMtion  of  the  Aortic  Becoiid  Sound, 

I  have  already  shown  that  the  aortic  second  sound  is  louder 
than  the  corresponding  sound  in  the  pulmonary  area  in  almost  every 
individual  over  sixty  years  of  age  and  in  most  of  those  over  forty. 
A  still  greater  intensity  of  the  aortic  second  sound  occurs — 

(rt)  In  interstitial  nephritis  or  any  other  condition  which  in- 
creases arterial  tension  and  so  throws  an  increased  amount  of  work 
upon  the  left  ventricle.  Indirectly,  therefore,  a  pathologically  loud 
aortic  sound  points  directly  to  increased  tension  in  the  peripheral 
arteries  and  indirectly  to  hypertrophy  of  the  left  ventricle. 

(b)  A  similar  increase  in  the  intensity  of  the  aortic  second* 
sound  occurs  in  aneurism  or  diffuse  dilatation  of  the  aortic  arch. 

2).  Diminution  in  the  Intensity  of  the  AoHk  Senmd  Sound, 

Whenever  the  amount  of  blood  thrown  into  the  aorta  by  the 
contraction  of  the  left  ventricle  is  diminished,  as  is  the  case  espe- 
cially in  mitral  stenosis  and  to  a  lesser  degree  in  mitral  regurgita- 
tion, the  aortic  second  sound  is  weakened  so  that  at  the  apex  it 
may  be  inaudible.  A  similar  effect  is  ])rodiiced  by  any  disease 
which  weakens  the  walls  of  the  left  ventricle,  such  as  fibrous  myo* 
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carditis,  fatty  degeneration,  and  cloudy  swelling.  Helaxation  of 
the  ])eripheral  arteries  has  the  same  effect.  In  conditions  of  cd* 
lapse  the  aortic  second  sound  may  be  almost  or  quite  inaudible. 

In  persons  ])ast  mi(hlle  life  tlie  second  sounds  are  often  loader 
in  the  third  or  fourth  interspace  than  in  the  second,  so  that  if  we 
listen  only  in  the  second  spac«  we  may  gain  the  false  impression  that 
the  second  sounds  are  feeble. 

A(*centuation  of  both  the  second  sounds  at  the  base  of  the 
heart  may  occnir  in  health  from  nervous  causes  or  when  the  lungs 
are  retracted  by  disease  so  as  to  uncover  tlie  conus  arteriosus  and 
the  aortic  arch.  Under  these  conditions  the  second  sound  maybe 
seen  and  felt  as  well  as  heard.  In  a  similar  way,  an  apparent  in- 
crease in  the  intensity  of  either  one  of  the  second  sounds  at  the 
base  of  the  heart  may  l)e  i)roduced  by  a  retraction  of  one  or  the 
other  lunjj:. 

Sunnnarj/. — (1)  Tlie  mitral  first  sniind  is  increased  by  hyper- 
tro])hy  or  dilatation  of  the  left  ventricle,  and  among  valvular  dis- 
eases cs]K*cially  by  mitral  stenosis.  It  is  weakened  or  reduplicated 
by  ])ari(*tal  disease*  of  the  heart.  Any  of  these  changes  may  occur 
tenip(»ranly  from  ])liysiologieal  causes. 

(2)  The  puhiionic  scrond  sound  is  usually  more  intense  than 
the  iu>rtic  in  cliildnMi  and  up  to  early  adult  life.  Later  the  aortic 
second  sound  ])re(loniinates.  l*athological  accentuation  of  the  sec- 
ond pulmonic  sound  usually  points  to  obstmction  in  the  pulmonary 
circulation  (nifttal  disease,  emphysema,  etc.).  Weakening  of  the 
pulmonic  second  means  failure  of  the  right  ventricle  and  is  serious. 

(.*>)  Tlie  aorfir  srrond  soiffid  is  increased  pathologically  by  any 
cause  which  increases  the  work  of  the  left  ventricle  (arteriosclero- 
sis, chronic  ne])liritis).  It  is  diminished  when  the  blood  stream, 
thrown  into  the  aorta  by  the  left  ventricle,  is  abnormally  small 
(mitral  disease,  cardiac  failure). 

(4)  riian^es  in  the  tricuspid  sounds  ai*e  rarely  recognizable, 
while  chanj^es  in  the  iirst  aortic  and  ])ulmonic  sounds  have  little 
practical  significance. 
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Modifications  in  tlu^  lihythni  of  the  Cord  in  c  Sounds. 

(1)  Whenever  tlie  walls  of  the  heart  ai-e  K^'^'^tly  weakened  by 
disease,  for  example,  in  the  later  weeks  of  a  easi^  of  typlioid 
fever,  the  diastolic  pause  of  the  heart  is  short^-ned  so  that  the  car- 
diac sounds  follow  each  other  abuost  as  i-egiilarly  as  the  ti eking  of 
a  clock;  hence  the  term  ^'' ti<*k-tuck  heart."  As  this  rliythni  is  not 
uulike  that  heaid  in  the  fcetal  heait,  the  name  of  **  nnhryocnrdia  " 
is  sum&times  applied  to  it.  The  "  tiek-tack  "  rhythm  may  be  heard 
in  any  form  of  cardiac  disease  after  comiMMisation  lias  failed,  or  in 
any  condition  leailing  to  collai)se. 

{2)  A  less  common  ehjuige  of  rliythm  is  that  jn'odiured  hy  a 
shortening  of  the  interval  l)etween  tlie  two  lieart  sounds  owing  to 
an  incompleteness  of  the  contraction  of  the  venti-icle.  Tliis  eliange 
may  occur  in  any  disease  of  the  heart  when  compensation  fails. 

(3)  The  "  Gauoj,  Rhythm  J*^ — Shortening  of  the  diastolic  ])auso 
together  with  doubUng  of  one  or  another  of  the  cai'diac  sounds  re- 
sults in  our  hearing  at  the  a]K*x  of  the  heart  thret;  sounds  inst^^ad 
of  two,  which  follow  each  other  in  a  rhythm  suj^gesting  the  hoof 
beats  of  a  galloping  horse.  Sueli  a  rhythm  may  (x'c'ur  t<'m  porsirily  in 
any  heart  which  is  excittnl  or  overworked  from  any  cause,  but  when 
permanent  is  usually  a  sign  of  ymve  cnrdinr  trrfiknvHs.  The  rhythms 
so  produced  are  usually  ana])a;stic,  n^  >-^ — ',  >^  ^^ — ',  >^^^ — ',  or  of 
this  type :  >^  — '  >-^,  ^-^  — '  ^,  >«-/  — '  v-/. 

Doubling  of  the  Second  Sounds  at  the  JUfsr  of  tha  Umrt. — At 
the  end  of  a  long  inspiration  this  change  jnay  l)e  observed  in  al- 
most any  healthy  person  if  one  listiMis  at  the  lutsi*  of  the  lieart.  It 
is  still  better  brought  out  after  muscular  exertion  or  hy  lioMing  tin*. 
breath.  In  such  cases  it  probably  ex])resses  the  non-synchronous 
closure  of  the  aortic  and  pubnonic  valves,  owing  to  incrcas«'d  press- 
ure in  the  pulmon^K  flirculation.  Similarly  in  disi*ascd  condi- 
tions, anything  wlMnmcreases  the  pressure  either  in  the  periph- 
eral arteries  or  in  the  jmlmonary  circulation,  and  tin  is  throws 
increased  work  upon  one  or  the  other  ventricle,  will  cause  a  doub- 
ling of  the  second  sound  as  heard  at  the  bast*  of  the  licitrt. 

In  mitral  stenosis  a  double  diastolic  sound  is  usually  to  bo 
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heard  at  the  apex^  and  in  the  diagnosis  of  this  disease  this  '^donUe 
shock  sound  "  during  diastole  may  be  an  important  piece  o!  eii- 
dence^  and  may  sometimes  be  felt  as  well  as  heard.  The  ^doaUe 
shock  sound  "  of  mitral  stenosis  is  not  generally  believed  to  repie- 
sent  a  doubling  of  the  ordinary  second  sound,  although  it  oom- 
sponds  with  diastole.     Just  what  its  mechanism  is,  is  disputed. 

I  have  said  nothing  about  modifications  in  the  second  sound  at 
the  ajwx,  since  this  sound  is  now  generally  agreed  to  represent  the 
aortic  second  sound  transmitted  by  the  left  ventricle  to  the  apex. 
The  first  sounds  at  tlje  base  of  the  heart  have  also  not  been  dwelt 
upon,  since  they  have  no  special  importance  in  diagnosis. 

Metallic  Heart  Sounds. 

The  presence  of  air  in  the  immediate  vicinity  of  the  heart, 
as,  for  exaiuj)le,  in  pneumothorax  or  in  gaseous  distention  of  the 
stomach  or  intestine,  may  impart  to  the  heart  sounds  a  curious 
metallic  quality  such  as  is  not  heard  under  any  other  conditions. 

**  Muffling,"  ''Frolofif/atlon/'  or  "  Undearness"  of  the  Heart  Sounds. 

These  tc^rnis  are  not  infrequently  met  with  in  literature,  but 
their  use  should,  I  think,  be  discontinued.  The  facts  to  which 
they  refer  should  \xi  exi)lained  either  as  faintness  of  the  heart 
sounds,  duo  to  the  causes  above  assigned,  or  as  faint,  short  mur- 
murs. In  their  i)resent  usage  such  tei-ms  as  "  mufiled  "  or  "  unclear  " 
heart  sounds  rei)resent  chiefly  an  uncleamess  in  the  mind  of  the 
observer  as  to  just  what  it  is  that  he  hears,  and  not  any  one  recog- 
nized pathological  condition  in  the  heart. 

IV.  Sounds  Audiulk  Ovku  the  Peripheral  Vessels. 

(1)  The  normal  heart  sounds  are  in  adults  audible  over  the 
carotids  and  over  the  sul>olavian  arteries.  In  childhood  and  youth 
only  the  second  heart  sound  is  thus  audible. 

be  W?  ^^''''^.7  ^''^'  """^"^  ""^  ''^™^^  I'^^^^"^  *  systolic  sound  can 
be  heard  over  the  femoral  artery.     This  sound  is  obviously  not 
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transmitted  from  tlu;  lieart,  iiiid  is  usuiilly  I'xijliiiiunl  jis  a  result  of 
the  sudden  systolic  tautening  of  the  ai-terial  wall. 

In  aortic  regurgitation  this  ai-terial  sound  is  almost  always 
audible  not  only  in  the  femoral  but  in  the  brachial  and  even  in  the 
radialy  and  its  intensity  over  the  femoral  becomes  so  great  that  the 
term  "  pistol-shot ''  sound  has  been  applied  to  it.  In  fevers, 
ex(^hthalmic  goitre,  lead  poisoning,  and  other  diseases,  a  similar 
avCerial  soimd  is  to  be  heard  much  more  frequently  than  in  health. 

«.  Venotts  Sounds, 

The  violent  closure  of  the  venous  valves  in  the  jugular  is  some- 
times audible  in  cases  of  insufficiency  of  the  tricuspid  valve.  The 
scrand  has  no  clinical  importance,  and  is  difficult  to  distinguish  owing 
to  the  presence  of  the  carotid  first  sound  mentioned  above. 


CHAPTER  IX 

AUSCULTATION  OF  THE  HEART :  CONTINUED. 

Cakdiao  Mukmubs. 

(a)  Terminolofjfy. 

The  word  '^  tnurmur  "  is  one  of  the  most  unfortunate  of  all  the 
terms  used  in  the  description  of  physical  signs.  No  one  of  Ui6 
various  blowing,  whistling,  rolling,  rumbling,  or  piping  noises  to 
whicli  the  term  refers,  sounds  anything  like  a  "murmur"  in  the 
ordinary  sense  of  the  word.  Nevertheless,  it  does  not  seem  best 
to  try  to  rej)lace  it  by  any  other  term.  The  French  word  ^^ souffle^ 
is  much  more  accurate  and  has  become  to  some  extent  Anglicized. 
Under  the  head  of  cardiac  murmurs  are  mcluded  all  abnormal 
sounds  ju'oduced  within  the  heart  itself.  Pericardial  friction 
sounds  and  those  produced  in  that  portion  of  the  lung  or  pleura 
which  overlies  the  heart  are  not  considered  "murmurs." 

(V)  Mode  of  Production,  '/  ,  ' 

With  rare  exceptions  all  cardiac  murmurs  are  produced  at  or 
near  one  of  the  valve  orifices,  either  by  disease  of  the  valves  them- 
selves resulting  in  shrivelling,  thickening,  stiffening,  and  narrowing 
of  the  valve  curtains,  or  by  a  stretching  of  the  orifice  into  which 
the  valv<'s  are  inserted. 

Diseases  of  the  valves  themselves  may  lead  to  the  production  of 
murmurs : 

(a)  Wh<'n  the  valves  fail  to  close  at  the  proper  time  (incompe- 
tence, insufficiency,  or  regurgitation). 

(b)  When  the  valves  fail  to  open  at  the  proper  time  (stenosiB 
or  obstruction) . 
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(c)  When  the  surfaces  of  the  valves  or  of  the  |>arts  immedi- 
ately adjacent  are  roughened  so  as  to  prevent  the  smootli  flow  of  the 
blood  over  them. 

(d)  'When  the  orifice  which  the  valves  ait3  meant  to  close  is  di- 
lated as  a  result  of  dilatation  of  the  heart  chamber  of  which  it  forms 


Fio.  112.— Diagmn  to  Ulustimte  tbe  Production  of  a  Canliac  Munnur  Thn)ugb  RtfgurRHation 
ftom  tbe  Aorta  or  In  an  Aneurismai  Sac  The  arrow  Hhows  the  diruction  of  the  blood  cur- 
rent and  tbe  curled  lines  the  audible  blood  eddies. 

the  entrance  or  exit.  The  valves  theinselves  cannot  enlarge  to 
keep  pace  with  the  eidargemcnt  of  tlie  orifice,  and  lieiice  no  longer 
suffice  to  reach  across  it. 

The  presence  of  any  one  of  tliese  lesions  gives  rise  to  eddies 
in  the  blood  current  and  thereby  to  the  abnormal  sounds  to  which 
we  give  the  name  murmurs.'    (See  Figs.  11:^,  li;»  imd  114.)     When 


Fi«.  lia-  Diagram  to  niosCnfie  the  Production  of  a  Cardiac  Murmur  Tlirough  StemwUt  of  a 

Valve-Oriflce. 

valves  fail  to  close  and  so  allow  the  blood  to  pass  btick  througli 
them,  we  speak  of  the  lesion  as  regurfjitatlon,  wsftjfieienn/,  or  in- 
competence;  if,  for  example,  the  aortic  valves  fail  to  close  after 
the  left  ventricle  has  thrown  a  column  of  blood  into  the  aorta, 
some  of  this  blood  regurgitates  through  these  valves  into  the  ven- 

'  Tlie  method  by  which  functional  murmurs  are  produced  will  be  discussed 
Uiler.     (See  pagB  194.) 
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tricle  from  which  it  has  just  been  expelled,  and  we  speak  ol  lb 
lesion  as  ^^  aortic  re(jurgltation^^^  and  of  the  murmur  so  produced  n 
an  aortic  refjurgitant  murmur  or  a  murmur  of  aortic  regurgitation. 
A  similar  regurgitation  from  the  left  ventricle  into  the  left  aariclB 
takes  place  in  case  the  mitral  valve  fails  to  close  at  the  beginning 
of  systole.     If,  on  the  other  hand,  the  mitral  valve  fails  to  opa 
properly  to  acbnit  the  blood  which  should  flow  during  diastole  from 
the  left  auricle  into  the  left  ventricle,  we  speak  of  the  condition  u 
mitral  stcnnsU  or  mitral,  obstruction,     A  sunilar  narrowing  of  the 
aortic  valves  such  as  to  hinder  the  egress  of  blood  during  the  systole 
of  the  left  ventricle  is  known  as  aortic  stenosis  or  obstruction.    Val* 


Fiu.  lU.— Diugruiii  lo  Illiistrato  the  rruductlon  of  Cardiac  Murmure  Through  noagbenliiK  oft 

Valve. 


viiljir  lesions  of  the  right  side  of  the  heart  (tricuspid  and  pulmonio 
viilvi's)  arc  comparatively  rare,  but  are  produced  and  named  in  a 
way  sunilar  to  those  just  described. 

The  facts  most  iini)oitant  to  know  about  a  murmur  are: 

(1)   Its  ])lai'e  in  the  cardiac  cycle. 

(-)  Its  point  of  luaxinium  intensity. 

(.'))  l']i(»  area  over  wliich  it  can  lx»  lieard.  ^ 

(4)  Tlie  flTccts  of  exertion,  respiration,  or  position  upon  it. 
Less  ini])ortaiit  than  the  above  are: 

(5)  Its  intensity. 
(())   Its  (piality. 

(7)  Its  len^tli. 

(8)  Its  relation  to  the  normal  soimds  of  the  heart, -•' 
Kach  of  tlu's*'  ]>(>ints  will  now  \m}.  taken  up  in  detaU: 

(1)  Tlmr  nf  Murmurs,— Th^  first  luid  most  important  thing  tO 
:isctMtain  re-avdinK  a  murmur  is  its  redation  to  «ie  normal  cardiac 
I'vcle;  that  is,  whetlier  it  occurs  during  systole  or  during  diastole, 
or  m  ease  it  does  not  fill  the  whole  of  one  of  those  periods,  in  what 
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part  of  M- stoic  or  diastole  it  occurs.  It  must  bo  bornt*  iu  uiiud  that 
the  period  of  systole  is  considered  as  lasting  from  the  beginning  of 
the  first  sound  of  the  heart  up  to  the  occuri'ence  of  the  second 
sound,  while  diastole  lasts  from  the  beginnmg  of  the  second  sound 
until  the  beginning  of  the  first  sound  in  the  next  cycle.  Any  mur- 
mur occurring  with  the  first  sound  of  the  heai't,  or  at  the  time  when 
the  first  sound  should  take  place,  or  m  any  ])art  of  the  period  inter- 
vening between  the  first  sound  and  tlie  second,  is  held  to  be  systolic. 
Murmurs  which  distinctly  follow  the  first  sound  or  do  not  begin 
until  the  first  sound  is  ended  are  known  as  late  systolic  murmurs. 

On  the  other  hand,  it  seems  best,  for  reasons  to  be  discussed 
more  in  detail  later  on,  not  to  give  the  name  of  diastolic  to  all 
murmurs  which  occur  within  the  diastolic  period  as  above  defined. 
Murmurs  which  occur  during  the  last  part  of  diastole  and  which 
run  up  to  the  first  sound  of  the  next  cy(;le  are  usually  known  as 
*^ presygtoltc  ^  murmurs.  All  other  murmurs  occurring  durmg  dias- 
tole are  known  as  diastolic. 

The  commonest  of  all  the  errors  in  the  diagnosis  of  disease  of 
the  heart  is  to  mistake  systole  for  diastole,  and  tliereby  to  misin- 
terpret the  significance  of  a  murmur  heard  during  those  periods. 
This  mistake  would  never  hapi>en  if  we  were  always  careful  to 
make  sure,  by  means  of  sight  or  touch,  just  when  the  systole  of 
the  heart  occurs.  This  may  be  done  by  kec^jiuig  one  finger  upon 
the  apex  impulse  of  the  heart  or  uj)on  the  (jarotid  artery  while 
listening  for  murmurs,  or,  in  case  the  ajiex  imimlse  or  the  ]»ulsa- 
tions  of  the  carotid  are  better  seen  tlian  felt,  we  can  control  by  tlie 
eye  the  impressions  gained  by  listening.  It  is  never  safe  to  trust 
onr  appreciation  of  the  c^irdiac  rhythm  to  tell  us  whicli  is  the  first 
heart  sound  and  which  the  second.  The  ])roof  of  this  stattMuent 
18  given  by  the  numberless  mistakes  made  through  disregarding  it. 
Equally  untrustworthy  as  a  guide  to  the  time  of  systole  and  dias- 
tole is  the  radial  pulse,  whicli  follows  the  cardiac  systole  at  an 
interval  just  long  enough  to  mar  our  calculations. 

(2)  Loealizatians  of  Murmurs. — To  localize  a  murmur  is  to  find 
its  ix)int  of  maximum  intensity,  and  this  is  of  the  greatest  im])or- 
tanoe  in  diagnosis.     Long  experience  has   shown  tliat  murmurs 
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heard  loudest  in  the  region  of  the  apex  beat  (whether  this  iB  intts 
normal  situation  or  displaced),  are  in  the  vast  majority  of  cases  po* 
duced  at  the  mitral  valve.  In  about  five  per  cent  of  the  cases  nu&al 
murmurs  may  be  best  heard  at  a  |>oint  midway  between  the  poritifls 
of  the  normal  cardiac  impulse  and  the  ensiform  cartilage,  or  (mf 
rarely)  an  inch  or  two  above  this  situation. 

Murmurs  heard  most  loudly  in  the  second  left  intercostal  spiee 
are  abnost  invariably  produced  at  the  pulmonic  orifice  or  just  above 
it  in  the  couus  arteriosus. 

Murmurs  whoso  maximum  intensity  is  at  the  root  of  the  ena- 
form  cartilage  or  within  a  radius  of  an  inch  and  a  half  from  tliis 
point  are  usually  produced  at  the  tricuspid  orifice.  Murmurs  pro- 
duced at  the  aortic  orifice  may  1x3  heard  best  in  the  aortic  area,  but 
in  a  large  proportion  of  cases  aro  loudest  on  the  other  side  of  the 
8t<^ruum  at  or  about  the  situation  of  the  fourth  left  costal  cartilage. 
Occasionally  they  are  iKJst  heard  at  the  apex  of  the  heart  or  over 
the  lower  part  of  the  st4.»nium  (see  below,  Fig.  137). 

(8)  Travsmisswn  of  Munnurs.  — If  a  murmur  is  audible  over  sev- 
eral valve  areas,  tlie  questions  naturally  arise:  "How  are  we  to 
know  whether  we  are  dealing  with  a  single  valve  lesion  or  wi4 
several?  Is  this  one  nnirmur  or  two  or  three  murmurs?"  Obvi- 
ously the  (jui'stioii  can  l)e  asked  only  in  case  the  murmur  which  we 
find  audible  in  various  places  occupies  everywhere  the  same  time 
in  the  cardiac  cycle.  It  must,  for  example,  be  everywhere  systolic 
or  everywhere  diastolic.  A  systolic  murmur  at  the  apex  cannot 
be  supposed  to  point  to  the  same  lesion  as  a  diastolic  murmur,  no 
matter  where  the  latter  is  heard.  But  if  we  hear  a  systolic  mur- 
mur in  various  parts  of  the  chest,  say  over  the  aortic,  mitral,  and 
tricuspid  regions,  how  are  we  to  know  whether  the  soimd  is  simple 
or  conipoinul,  whether  produc(*d  at  one  valve  orifice  or  at  several? 

This  question  is  sometimes  difficult  to  answer,  and  in  a  g^ven 
case  skilled  o])servi»rs  may  differ  in  their  verdict,  but,  as  a  rule,  the 
difficulty  may  lie  overcome  as  follows : 

(1)  Ex])erience  and  post-mortem  examination  have  shown  that 
the  murmur  i)roduce(l  by  each  of  the  vah^ilar  lesions  has  its  own 
characteristic  ai*ea  of  propagation,  over  which  it  is  heard  with  an  in- 
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tensity  whicli  regularly  itiiiniiislieit  ta  we  i«(-e<le  from  a  mna-iiiiitui 
whoBe  seat  vurreHimiKlii  witli  soiiic  oui!  of  tlii^  valvr  iii-eHH  jiiHt  ile- 
vribed.  Ttiesf  aivasuf  propagabiuimru  shown  in  Kigs.  125,  VM>,  129, 
and  134.  Any  murmur  wliose  ilistributioii  tlui'ii  not  Pxh^ml  beyoud 
me  of  them  areas,  aud  wliiish  steadily  aiid  progressively  diminishes 
in  intensity  as  we  move  away  from  the  valve  area  over  which  it  is 
londeat,  ma^  be  assumed  to  be  due  to  a  single  valve  lesion  and  no 


mora.     Provided  but  one  valve  is  diseased,  tJiis  course  of  procedure 
gives  satisfactory  results. 

(2)  When  several  valves  are  diseased  and  several  murmurs  may 
be  expected,  it  is  best  to  start  at  some  one  valve  area,  say  in  the 
mttnl  or  apex  region,  and  move  the  Btethosco]>e  onc-hiilf  an  inch 
at  a  time  toward  one  of  the  other  valve  areas,  noting  the  intensity 
of  any  mnrmur  we  may  hear  at  eash  of  the  diffsront  i>oiiit.s  passed 
over.  A»  we  move  toward  the  trieuspid  area,  we  may  get  an  im- 
piesflion  beat  expressed  by  Fig.  lir>.  That  in,  a  systolic  murmur 
lieaid  Jcnidly  at  the  ajiex  may  fndt'  nwuy  nn  we  move  tj^wnrd  the 
ensiform,  until  at  tlie  point  :r  (Fig.  1  \ii)  it  is  nlniost  inaudible.  Itut 
aa  we  go  oil  in  the  sauie  direction  the  nmriiuiv  i.iay  begin  to  grow 
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louder  (and  i>erhap8  to  change  in  pitch  and  quality  as  well)  until  a 
maximum  is  reached  at  the  tricuspid  area,  beyond  which  the  mur 
mur  again  fades  out. 

These  facts  justify  us  in  su»peetinf;  that  we  are  dealing  with  two 
murmurs,  one  produced  at  the  tricuspid  and  one  at  the  mitral  oii* 
iicc.     The  suspicion  is  more  likely  to  be  correct  if  there  has  heea 
a  change  in  the  pitch  and  quality  of  the  murmur  as  we  ueared  the 
tricuspid  oritice,  and  may  Ik»-  contii-med  by  the  discovery  of  other 
evidences  of  a  double  lesion.     Xo  diagnosis  is  satisfa4:torij  which 
7'rs/s  on   the  eruifnee  of  nnirmurs  alone.     Changes  in  the  size  o! 
the  heart\s  chaml)ers  or  in  the  puhuonary  or  periphei-al  circulatioM 
are  th(»  most  imi)ortant  facts  in  the  case.     Nevertheless  the  effort 
to  asc(Mtaiu  and  grapliically  to  represent  the  intensity  of  cardiac 
murnmrs  as  out?  listi»ns  ahmg  the  line  connecting  tlie  valve  areas 
luis  its  value.     All  **  hour-glass  "  murmur,  such  as  that  ivpi-esented 
in  Fig.  115),  generally  means  two-valm  lesions.     A  similar  "lionr- 
.y:l;iss^'  may  l)e  found  to  rej)re.sent  the  auditory  facts  as  we  move 
Ironi   tlie  mitral  to  the  pulmonic  or  to  the  aortic  areas  (see  Fij;. 
1  !<))  and,  as  in  tht»  jirevious  case,  arouses  our  suspicion  that  more 
than  one  valve  is  diseased. 

It  must  not  be  forgotten,  however,  that  "a  nmrmur  may  travel 
some  distance  underground  and  emerge  with  a  change  of  quality" 
( A  111  )utt ) .  This  is  esi)e(;ially  tnie  of  aortic  murmurs,  which  are  often 
heard  well  at  the  ap(»x  and  at  the  aortic  area,  and  faintly  in  the  in- 
tervening space,  probably  o\ving  to  the  interposition  of  the  right 
ventricle. 

In  such  cases  we  must  fall  back  upon  the  condition  of  the  heart 
itself,  as  shown  by  inspection,  ])alpation,  and  percussion,  and  upon 
the  Condition  of  the  pulmonary  and  peripheral  circulatioui  as 
slnnvn  in  the  other  symptoms  and  signs  of  the  cases  (droj)sy,  cough, 
etc.). 

(4)  Intnishij  of  Munnurs, — Sometimes  murmurs  are  so  loud 
tliJit  they  are  aiulil)le  to  the  patient  himself  or  even  at  some  dis- 
tance from  the  chest.  In  one  <'ase  I  was  able  to  hear  a  murmur 
eight  feet  from  the  i)atient.  Such  cases  are  rare  and  usually  not 
serious,  for  the  gravity  of  the  lesion  is  not  at  all  proportional  to 
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the  loudness  of  the  murmur;  indeed,  other  things  being  eciuul, 
loud  murmurs  are  less  serious  than  faint  ones,  pnivided  wo  aiu  sui-e 
we  are  dealing  with  organic  lesions.  (On  tlie  dittttiiction  between 
the  organic  and  functional  mui-murs,  sec  below,  p.  litti.) 

A  loud  murmur  means  a  powerful  lieai't  driving  tlie  blood 
Btiongly  over  the  diseased  valve.  When  the  heart  l^egins  to  fail, 
the  intensity  of  the  murmur  proportionately  decreases  because  the 
Uood  does  not  flow  swiftly  enough  over  tlio  diseased  valve  to  pro- 


duce aa  loud  a  sound  as  formerly.  The  giadual  disapiwaranoe  of 
ft  murmur  known  to  be  due  to  a  valvular  lesion  is,  therefore,  a  very 
grave  sign,  and  its  reappeaiauce  revives  hojw.  I'atieuts  ai-e  not 
infrequently  admitted  to  a  hospital  witlt  valvidar  lieart  trouble 
vhich  has  gone  on  so  long  that  the  muscle  of  the  heart  is  no  lunger 
strong  enough  to  produce  a  murmur  as  it  puinps  th<>  IiIihkI  over  tlie 
diseased  valve.  In  such  a  case,  under  the  intlueuce  of  rest  and 
^^wli^  tonics,  one  may  observe  the  development  of  a  nun-innr  as 
the  heart  wall  leguns  its  power,  and  the  hmdei-  the  ]iiurninr  be- 
omnes  the  better  the  condition  of  the  ]>ntieut.  <  )ii  the  other  hand, 
trhen  tiie  ezistenee  of  a  valvular  lesion  lias  been  detiuiti-Iy  deter- 
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mmed,  and  yet  the  compensation  remains  perfectly  good  (for  exam' 
|)k-,  in  the  endooai-ditis  occurring  in  children  in  connection  wiUk' 
chorea),  an  increase  in  the  loudness  of  the  uinmiur  may  run  paral* 
Icl  with  the  advance  in  the  valvular  lesiou. 

In  general  the  most  important  point  about  the  intensity  of  at 
nitiriuiir  is  its  inerease  or  tlixrcate  white  under  bbsen'ation,  and  not 
it.H  loudness  at  any  one  ti^ie. 

(oj  Qiiality  of  Hmn-t  Murvmri. —It  has  been  already  mentioaed.' 
Ihat  the  quality  of  a  iieart  murmur  ia  never  anything  like  ths 
sound  which  we  ordinarily  designate  by  the  word  "murmur."  ThS' 
cimimonest  type  of  heart  murmur  has  a  blowing  quality,  whence  tha 
old  name  of  "Mlowa  sound."  The  sound  of  the  letter  "f "  pw 
longed  is  not  UJilike  the  quality  of  certain  murmurs.  Blowinff' 
miirmurfi  may  be  low-pitched  like  the  sound  of  air  passing  throuf^' 
a  large  tube,  or  high-pitelied  approaching  the  sound  of  a  whistle. 
This  last  tyjic  merges  into  that  known  as  the  wusical  murmur,  in 
which  there  is  a  definite  musical  sound  whose  pitch  can  be  identi- 
fied.     Riinjiiiiij  or    teai'ing   sounds   often  characterize   the   louder 
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Hnimtirs  may  be  accented  at  the  beginning  or  the  end;  that  is, 
they  may  be  of  the  crescendo  t3rpe,  giowing  hmder  toward  the  end, 
or  of  the  decrescendo  type  with  their  uiaximuni  int**nsity  at  the 
beginning.  Almost  all  murmurs  are  of  the  latter  type  except  those 
associated  with  mitral  or  tricuspid  obstructiijn. 

(6)  Length  of  Miu^murs, — Murmurs  may  occupy  the  wliole 
of  systole,  the  whole  of  diastole,  or  only  a  i)C)rtion  of  one  of 
these  periods,  but  no  conclusions  can  be  drawn  as  to  tlie  severity 
of  the  valve  lesion  from  tlie  length  of  the  murmur.  A  short  mur- 
mur, especially  if  diastolic,  may  be  of  very  serious  prognostic  im- 
port. 

(7)  Relations  to  the  Xornial  Sounds  of  the  ILuni. — Cardiac  mur- 
murs may  or  may  not  replace  the  normal  heart  sounds.  They  may 
occur  simultkneously  with  one  or  both  sounds  or  between  the 
counds.  These  facts  have  a  certain  amount  of  significance  in  prog- 
nosis. Murmurs  which  entii-ely  replat^e  cardiac  sounds  usually  mean 
a  severer  disease  of  the  affected  valve  tlian  murmurs  which  accom- 
pany, but  do  not  replace,  the  normal  heart  sounds.  Late  systolic 
murmurs,  which  occur  between  the  first  and  th(»  second  sound,  are 
usually  associated  with  a  relatively  sliglit  degree  of  valvular  dis- 
ease. Late  diastolic  murmurs,  on  the  other  Ihind,  have  no  such 
favorable  significance. 

(8)  Effects  of  Position,  Exereisej  and  Respiration  u^on  Cardiac 
Murmurs. — Abnost  all  cardiac  murmurs  are  affected  to  a  greater 
or  less  extent  by  the  position  which  the  patient  assumes  while  he 
is  examined.  Systolic  munnurs  which  are  inaudible  while  the 
patient  is  in  a  sitting  or  standing  position  may  be  quite  easily 
heard  when  the  patient  lies  down.  On  the  other  hand,  a  pre- 
systolic roll  which  is  easily  heard  when  the  patient  is  sitting  up 
may  entirely  disappear  when  he  lies  down.  Diastolic  murmurs 
are  relatively  little  affected  by  the  position  of  the  patient,  but 
in  the  majority  of  cases  are  somewhat  louder  in  the  upright  posi- 
tion. 

The  effects  of  exercise  may  perhaps  be  fitly  mentioned  here. 
Feeble  murmurs  may  altogether  disap])ear  when  the  })atient  is  at 
rest^  and  under  such  circumstances  may  be  made  easily  audible  by 
13 
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getting  the  patient  to  walk  briskly  up  and  down  the  roomafev 
times.  Such  lesions  are  usually  comparatively  slight.'  On  the 
other  liand,  murmurs  which  become  more  marked  as  a  result  of  Mi 
are  generally  of  the  severest  tyiye  (see  above,  p.  190). 

Organic  murmurs  are  usually  better  heard  at  the  end  of  ezpinr 
tion  and  become  fainter  during  inspiration  as  the  expanding  bmg 
covers  the  heart.  This  is  especially  true  of  those  produced  at  the 
mitral  valve,  and  is  in  marked  contrast  with  the  variations  of  fane- 
tional  murmurs  which  are  heard  chiefly  or  exclusively  at  the  end  of 
inspiration. 

(9)  Sudden  Metamorphosis  of  Murmurs. — In  acute  endocarditis, 
when  vegetations  ai-e  rapidly  forming  and  changing  their  slupc 
upon  the  valves,  murmurs  may  appear  and  disappear  very  sud- 
denly. This  metamorphosing  chai'acter  of  cardiac  murmurs,  when 
taken  in  connection  with  other  physical  signs,  may  be  a  very  im- 
portant factor  in  the  diagnosis  of  acute  endocarditis.  In  a  similar 
way  relaxation  or  rupture  of  one  of  the  tendinous  cords,  occurring 
in  the  course  of  acute  endocarditis,  may  effect  a  very  sudden  change 
in  the  auscultatory  phenomena. 

**  Functional  Murmurs,^^ 

Not  every  murmur  which  is  to  be  heard  over  the  heart  points  to 
disease  either  in  the  valves  or  in  the  orifices  of  the  heart.  Perhaps 
the  majority  of  till  murmurs  are  thus  unassociated  with  valvular 
disease,  and  to  such  the  name  of  "accidental,"  " functional,"  or 
"  ha?mic  "  murni iirs  has  been  given .  The  origin  of  these  "  functional " 
murmurs  has  given  rise  to  an  immense  amount  of  controversy,  and 
it  cannot  be  said  that  any  one  explanation  is  now  generally  agreed 
upon.  To  me  the  most  i)lausil>le  view  is  that  which  regards  most 
of  them  as  due  either  to  a  temporary  or  permanent  dilatation  of 
tlie  conns  arteriosus,  or  to  i)]essure  or  suction  exerted  upon  the 
overla])ping  lung  margins  by  tlie  cardiac  contractions.  This  ex- 
plains only  the  systolic  functional  murmurs,  which  make  up  ninety- 
nine  per  cent,  of  all  functional  nuirmurs.  The  diastolic  functional 
murmurs,  which  imdoubtedly  occur,  although  with  exceeding  rarityi 

^  F'or  exception  to  ibis  8t»«  below,  piige  216. 
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I  probably  due  in  most  cases  to  sounds  piodueed  in  tlie  veins  uf 
e  neck  and  transmitted  to  the  innominate  or  vena  oavu. 

Chnrnrttriiitirti  of  Fiinctiunal  Miirmars. — (1)  Almost  all  func- 
liittl  murmurs  are  systolic,  &^  haa  before  been  mentioned. 
(li)  Tbe  vast  majority  of  them  are  heard  best  over  the  pulmonic 
L  the  second  left  intercostal  space.  Fi'om  thia  point  they 
e  transmitted  in  all  directious,  and  are  frequently  to  be  heard,  al- 
piugh  with  less  intensity,  in  the  aortic  and  mitral  areas.  Occa- 
inally  they  may  have  their  maximum  intensity  in  one  of  the  latter 
Kitions. 

(3)  As  a  rule,  they  are  very  soft  and  blowing  in  quality,  though 
exceptionally  they  may  be  loud  and  rough, 

(4)  They  ai'e  not  associated  with  any  evidence  of  enlargement 
of  the  heajt  nor  with  accentuation  of  the  pulmonic  second  sound.' 

(5)  They  are  usually  louder  at  the  end  of  inspiration. 

(fi)  They  are  usually  heard  over  a  very  limited  area  and  not 
transmitted  to  the  left  axilla  or  to  tlie  back. 

(7)  They  are  especially  evajie scent  in  character;  for  example, 
they  may  appear  at  the  end  of  a  hard  run  or  boat  race  or  during 
an  attju:k  of  fever,  and  disappear  within  a  few  days  or  hours.  Kes- 
jiii'ation,  jiosition,  and  exercise  produce  greater  variations  in  them 
than  in  "orgajiie"  murmurs. 

(8)  They  are  especially  apt  to  be  associated  with  atueviia, 
although  the  connection  between  anamia  and  functional  heait  mui- 
miirs  is  by  no  means  as  close  a.s  has  often  been  supposed.  The 
severest  tyjjes  of  anaemia,  for  example  pernicious  anemia,  may  not 
be  accompanied  by  any  murmur,  while,  ou  the  other  hand,  typical 
functional  mui-murs  are  often  heard  in  patients  whose  blood  is  nor- 

t,  and  even  in  full  health.     Yet  in  thi-ee  cases  of  intense  anwrnia 
Jiave  heard  d'wstntic  murmurs  loudest  at  the  fourth  left  costal  car- 
!  and  leading  to  a  diagnosis  of  aortic  regtirgitation.     At  au- 
»sy  the  aortic  valves  were  in  each  case  sound,  aiid  I  am  at  a  loss 

■  In  chloFMis  the  second  pulmonic  sound  ia  often  very  loud  (uwiug  to  the 

iirt.lie  luiiKS  iiod  uncovering  at  the  coiiua  arUiriusuB)  and  offioclateU 

a  HystoHc  i 
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U)  ii(!(H)imt  for  the  luurmurs.'  It  should  not  Iw  forgotten  that! 
real,  though  toinporary,  leakage  through  the  mitral  or  tricuspid 
vjilve  may  he  associated  with  anteinia  or  debilitsited  conditicms 
owing  to  weakening  of  the  papilLary  muscles  or  of  the  mitnl 
sphincter.  lu  such  cases  we  find  not  the  signs  of  a  functional 
inurniur,  as  above  d(»sorib(*d,  but  the  evidence  of  an  organic  TalfC 
lesion  hereafter  to  Ihj  described. 

The  distinctions  between  organic  and  functional  heart  miumius 
may  Ix?  summed  up  as  follows : 

(h'f/intlr  vnwmurs  may  occupy  any  part  of  the  cardiac  cyde;  ii 
systolic,  tlicy  are  usually  transmitted  either  into  the  axilla  and 
back  or  into  the  great  vessels  of  the  neck;  they  are  usually  asso- 
ciat^'d  with  evidences  of  cardiac  enlargement  and  changes  iu  the  sec- 
ond sounds  at  the  base  of  the  heart,  as  well  as  with  signs  and  symp- 
toms of  stasis  in  other  organs.  Organic  murmurs  not  infrequently 
have  a  musical  or  rasping  f[uality,  although  this  is  by  no  means  al- 
ways the  ease.  They  are  rarely  loudest  in  the  pulmonic  area  and 
are  relatively  mi  influenced  by  respiratitm,  position,  or  exemse. 

Ftim'tlonnl  wttnmtrs  are  almost  always  systolic  in  time  and 
usually  heard  with  maximum  intensity  in  the  pulmonic  area.  They 
are  rarely  transmitt^^d  beyond  the  precordial  region  and  are  usually 
h)udest  at  the  end  of  insj>iration.  They  are  not  accompanied  by 
evidences  of  cardiac  enlargement  or  pathological  accentuation  of 
the  second  sounds  at  the  base  of  the  licart,  nor  by  signs  of  venous 
stiLsis  or  dropsy.  Tliey  are  very  apt  to  be  associated  with  ansemia 
or  with  some  special  attack  u]>on  the  resources  of  the  body  (e.g.f 
physical  overstrain  or  fever),  and  to  disappear  when  such  forces  are 
removed.  They  are  usually  soft  in  quality;  never  musical.  The 
very  ran?  diastolic  functional  murmur  occurs  exclusively,  so  far  as 
I  am  aware,  in  comlitions  of  profound  anaemia;  2.^.,  when  thehaemo- 
gli>bin  is  twenty-five  i)er  cent  or  loss.  It  can  be  abolished  by  press- 
ure upon  the  bulbus  jugularis,  and  can  he  observed,  if  followed  up 
into  tlu?  neck,  to  ]>ass  over  gradually  into  a  continuous  venous  hum 
with  a  diastolic  a^'cent. 

'Cabot  aiiil  Locko,  Jolnis  IIopkiiiK  Bulletin,  May,  1003. 
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Cardio-RMpimtory  Murmurs, 

Wben  a  jmrtion  of  the  free  margin  of  Uie  lung  is  tixcil  1>y  a<l- 
hesioDB  in  a  position  overlapping  tlic  Leait,  the  cavdiac  ntovi-meiit^ 
may  rhythmically  displace  the  air  in  findi  pierc.  of  lung  so  »m  tn 
give  rise  to  somuls  which  at  times  chiscly  siiimlate  ciinliiie  niiti- 
iiiurs.  Thene  eonilitious  are  most  often  to  be  found  in  tint  tonguc- 
likfl  projection  of  the  left  lung,  wliich  imruially  overlaiis  the  heart, 
but  it  ia  probably  tlie  case  that  carilio-rcsjiiratiiiy  luurniurs  may  \k 
produced  without  auy  ailliesioii  of  thu  lung  to  the  pericanliiim 
under  conditions  not  at  pivHent  tnulorstoud.  Ku<-h  murmui'S  may 
be  heard  under  the  left  clavicle  or  l)clow  the  aiiglt:  of  tint  left  seap- 
ula,  aa  well  as  near  the  aj>ex  of  the  hyart,-:-leHH  oft<.'n  in  other  i)art» 
of  the  chest. 

Cardio-respiratory  murmurs  may  be  eithi-r  Bystolic  or  diastolie, 
but  the  vast  majority  of  cases  ai'e  8yBtoli«^  Tlie  an-a  over  wliieli 
they  are  audible  ia  usually  a  verylimitt'd  one.  They  are  greatly 
affected  by  position  and  by  i-espiration,  and  are  heard  most  distinctly 
if  not  exclusively  during  inspiration,  esiiei'ially  at  the  end  of  that 
act.  (This  fact  is  an  imixii-tant  aid  in  distil iipushing  them  from 
true  cardiac  murmurs,  which  arc  almost  alwiiys  fainU-r  at  the  <'nd 
of  inspiration.)  They  are  also  greatly  affrcti'd  hy  I'ougli  or  ftniied 
respiration  or  by  holding  the  bi-eatli,  whereas  eai'diac  murnnnn 
are  relatively  little  clianged  thereby.  I'reiJmii-e  on  the  outside 
of  the  thorax  and  in  their  vif^inity  may  giTiilIy  modify  their  in- 
tensity or  quality,  while  organic  cardiac  murmurs  are  liut  little 
influenced  by  pressure.  As  a  nde,  tliey  have  the  quality  of  iioi- 
nal  respiratory  murmur,  and  sound  like  an  inspiration  internijiled 
1^  each  diastole  of  the  heart. 

In  case  the  effect  of  the  cardiac*,  movi'ments  is  oxeited  u]ii>n  a 
piece  of  lung  in  which  a  catarrhal  pnieess  is  going  on,  we  may  have 
systolic  or  diastolic  exjilosions  of  iflles,  or  any  tyi>e  of  respiratory 
mnrmurexcept  the  bronchial  type,  since  this  is  prodiieed  in  solid  huig 
which  could  not  be  emptied  or  tilled  undiT  tlu'  intiuencn  of  the  car- 
diac iQOTements.  Cardio-respii-atory  inuiniHrs  have  no  sjiecial  diag- 
noetio  si^ificanoe,  end  are  mentioned  here  only  on  account  of  the  im- 
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portanee  of  not  confusing  them  with  true  cardiac  murmurs.    Thej 
were  formerly  thought  to  indicate  phthisis,  but  such  is  not  the  case. 

Ahtrmurs  of  Venous  Origin, 

I  have  already  mentioned  that  the  venous  hum  so  often  heard 
in  the  neck  in  cases  of  anaemia  may  be  transmitted  to  the  region  of 
the  base  of  the  heart  and  heard  there  as  a  diastolic  murmur  owing 
to  the  acceleration  of  the  venous  current  by  the  aspiration  of  the 
right  ventricle  during  diastole.  Such  murmurs  are  very  rare  and 
may  usually  be  obliterated  by  pressure  upon  the  bulbus  jugularis, 
or  even  by  the  compression  brought  to  bear  upon  the  veins  of  the 
neck  when  the  head  is  sharply  turned  to  one  side.  They  are  heaid 
better  in  the  upright  position  and  during  inspiration. 

Arterial  Murmurs, 

( 1)  Roughening  of  the  arch  of  the  aorta,  due  to  chronic  endo- 
carditis, is  a  frequent  cause  in  elderly  men  of  a  systolic  murmur, 
heard  best  at  the  base  of  tlie  heart  and  transmitted  into  the  vessels 
of  the  neck.  Such  a  murmur  is  sometimes  accompanied  by  a  pal- 
pable thrill.  From  cardiac  murmurs  it  is  distinguished  by  the  lack 
of  any  other  evidence  of  cardiac  disease  and  the  presence  of  marked 
arterio-sclerosis  in  tlie  i)eripheral  vessels  (see  fui-ther  discussioii 
imder  Aortic  Stenosis,  p.   239,  and  under  Aneurism,  p.  282. 

(2)  A  narrowing  of  the  lumen  of  the  subclavian  artery,  due  to 
some  abnormality  in  its  eoiirso,  may  give  rise  to  a  systolic  mur- 
mur hoard  close  l)elow  the  clavicle  at  its  outer  end.  The  mur- 
mur is  greatly  influenced  by  movements  of  the  ann  and  especially 
by  respiratory  movements.  During  inspiration  it  is  much  louder, 
and  at  th(»  end  of  a  forced  exi)iration  it  may  disappear  altogether. 
( )(»(!asi()nally  such  murmurs  are  transmitted  through  the  cla\'icle  so 
as  to  be  audible  al)()vo  it. 

(.'V;  l*i(»ssnre  exerted  upon  any  of  the  superficial  arteries  (carot- 
id, femoral,  etc.)  produces  a  systolic  murmur  (see  below,  ]>.  237). 
Diastolic  arterial  murmurs  are  peculiar  to  aortic  regurgitation. 

(1)  Over  the  anterior  fontanelle  in  infants  and  over  the  grand 
utenis  systolic  murmurs  are  to  bo  heard  which  are  probably  arteri^ 
in  origin. 


CHAPTER  X. 
DISEASES  OF  THE  HEART. 

VALVULAR   LESIONS. 

Clinically  it  is  convenient  to  divide  the  ills  which  befall  the 
heart  into  three  classes : 

(1)  Those  which  deform  the  cardiac  valves  (valvular  lesions). 

(2)  Those  which  weaken  the  heart  wall  (i)arietal  disease). 

(3)  Congenital  malformations. 

Lesions  which  affect  the  cardiac  valves  without  deforming  them 
are  not  often  recognizable  during  life.  The  vegetations  of  acute 
endocarditis*  do  not  usually  produce  any  peculiar  physical  signs 
until  they  have  so  far  deformed  or  obstructed  the  valves  as  to  pre- 
irent  their  opening  or  closing  properly. 

The  murmurs  which  are  often  heard  over  the  heart  in  cases  of 
aeate  articular  rheumsitisin  cannot  be  considered  as  evidence  of 
Tegetative  endocarditis  unless  valvular  deformities,  and  their  re- 
sults in  valvular  obstruction  or  incompett»ney,  ensue.  Tlie  chordae 
tendineee  may  be  ruptured  or  shortened,  thickened,  and  welded  to- 
gether into  shapeless  masses,  but  if  these  deformities  do  not  affect 
the  action  of  the  valves  we  have  no  means  of  recognizing  them  dur- 
ing life.  Congenital  malformations  are  practically  unrecognizable 
as  such.  If  they  do  not  affect  the  valves,  we  cannot  with  any  cer- 
tainty make  out  what  is  wrong. 

For  physical  diagnosis,  then,  heart  disease  means  either  de- 

*  See  Appendix. 
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foruieil  valvt;a  of  weakened  walls.     Whatever  I'lse  may  e 
are  none  the  wieer  for  it  unless  the  autopsy  enlightens  us. 

In  this  chapter  1  shall  confine  myeelf  to  the  discussion  of  valm* 
lar  lesions  and  their  results. 

Valvular  lesions  are  of  two  types: 

(«)  Those  which  produce  partial  obstruction  of  a  valve  orifioe 
or  prevent  its  oj.i'iiiiii,'  fully  ("  nh-nosU"). 


,  DUUineuf  Ok  reloinl  uleimffia 
n  SpaXiebolis.) 


(h)  Those  which  produce  leakage  through  a  valve  orifice  or 
prevent  its  closing  effectively  ("  reyur^fitatitm,"  "  insti^fficieiiey," 
"  incompetency  "). 


VALVULAR  LBSIOm. 
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Stenosis  results  always  from  the  etiffeniiig,  thickening,  ami  coii- 

II  of  a  valve. 

Regurgitation,  on  the  other  hand,  may  be  the  result  either  of— 
(fl)  Deformity  of  a  valve,  or 
(A)   Weakening  of  the  heart  uiusole. 

The  mitral  and  tricuspid  orifices  are  closed  not  simply  by  the 
batting  of  their  valves,  but  also  iu  part  by  the  sphinotei-like 


[itioii  of  thucirculai'  fibres  of  the  heart  wall  (see  Fig.  Hi)  aud  the 
Diitractiou  of  the  papillary  muscles  (Fig.  IIS). 

Id  birds  the  tricuspid  oriGce  has  no  valve  and  is  closed  wholly 
f  the  mciscular  sphincter  of  the  heart  wall. 

conditions  of  the   acute  cardiac   failure,  such  as  may  occui 
"after  a  hai-dmn,  the  papillary  muscles  are  iu  all  probability  relaxed, 
8o  that  the  valve-tlaps  swing  back  into  the  auricle  and  permit  regur- 
^tatioa  of  blood  from  the  vertnclt^. 


202  PHYSICAL  DIAGNOSIS. 

Valvular  incompetence,  then,  differs  from  valvular  obstmetioK 
in  that  the  latter  always  involves  deformity  and  stiffening  of  valves, 
while  iuconipetence  or  leakage  is  often  the  result  of  deficient  mus- 
cular action  on  the  part  of  the  heart  wall.  An  osbtnieted  valve  is 
almost  always  leaky  as  well,  since  the  same  deformities  which  pre- 
vent a  valve  from  opening  usually  prevent  its  closure ;  btU  this  nde 
does  not  irork  hax^kward,  A  leaky  valve  is  often  not  obstructed. 
It  is  U'aky  but  not  osbti-ucted  if  the  valve  curtain  has  been  practi- 
cally destroyed  by  endocarditis;  or,  again,  it  is  leaky  but  not  ob- 
structed if  the  leak  represents  muscular  weakening  of  the  mitral 
sphincter  or  of  the  papillary  muscles.  Pure  stenosis  is  very  rare. 
Pure  regurgitation  is  very  common. 

When  valves  are  so  deformed  that  their  orifice  is  hath  leaky  and 
obstructed,  we  have  what  is  known  as  a  "combined^'  or  "double" 
valve  lesion. 

Sin(!0  valvular  lesions  are  recognized  largely  by  their  resultSf 
first  ii[)f)n  tlie  walls  of  the  heart  itself  and  then  upon  the  other 
organs  of  the  body,  it  seems  best  to  give  some  account  of  these 
results  Ix^fore  passing  on  to  the  description  of  the  individual  le- 
sions in  the  heart  itself. 

The  results  of  val\idar  lesions  are  first  conservative  and  later 
destructive.     The  conservative  results  are  known  as: 

T/h'.  cstuhlishment  of  mm  pen  sat  ion  through  hypertrophy. 

Tlie  (h*stiiictive  or  degenerative  results  are  known  as : 

The  ftii lure  of  compensation  through  (or  withottt)  dilatation. 

I  shall  consider,  then, 

{(i)  Tlie  establislinient  and  the  failure  of  compensation. 

(/>)  Cardiac  hypertrophy. 

(c)  Cardiac  dilatation. 

ESTABLISHMENT     AND     FAILURE     OF     COMPENSATION     IN 
VALVULAR   DISEASE   OF  THE   HEART. 

We  may  discriminate  three  periods  in  the  progress  of  a  oase  ol 

valvular  heart  disease ; 
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(1)  The  period  before  the  establishment  of  compensation. 

(2)  The  period  of  compensation. 

(3)  The  period  of  failing  or  ruptured  compensation. 

(1)    Compensation  Not  Yet  Established, 

In  most  cases  of  acute  valvular  endocarditis,  whether  of  the 
relatively  benign  or  of  the  malignant  type,  there  is  a  time  when 
the  lesion  is  perfectly  recognizable  despite  the  fact  that  compensa- 
tory hypertrophy  has  not  yet  occurred.  In  some  cases  this  period 
may  last  for  months ;  the  heart  is  not  enlarged,  there  is  no  accentu- 
ation of  either  second  sound  at  the  base,  there  is  no  venous  stasis, 
and  our  diagnosis  must  rest  solely  upon  the  presence  and  character- 
istics of  the  murmur.  For  example,  in  early  cases  of  mitral  regur- 
gitation doe  to  chorea  or  rheumatism,  the  disease  may  be  recog^ 
nized  by  the  presence  of  a  loud  musical  murmur  heaid  in  the  back 
as  well  as  at  the  apex  and  in  the  axilla.  In  the  earlier  stages  of 
aortic  regurgitation  occurring  in  young  jMiople  as  a  complication  of 
rheumatic  fever,  there  may  be  absolutely  no  evidence  of  the  valve 
lesion  except  the  characteristic  diastolic  murmur.  In  most  text- 
books of  physical  diagnosis  I  think  too  little  attention  is  given  to 
this  stage  of  the  disease. 

(2)  The  Period  of  Compensation, 

Valvular  disease  would,  however,  soon  prove  fatal  were  it  not 
for  the  occurrence  of  compensatory  hypei-trophy  of  the  heart  walls. 
To  a  certain  extent  the  heart  contracts  as  a  single  muscle,  and  in- 
creases the  size  of  all  its  walls  in  i*esponse  to  the  demand  for  in- 
creased work;  but  as  a  rule  the  hypertrophy  aifects  especially  one 
ventricle — that  ventricle,  namely,  upon  which  especially  demand  is 
made  for  increased  power  in  order  to  overcome  an  increased  resist- 
ance in  the  vascular  circuit  which  it  supplies  with  blood.  What- 
ever increases  the  resistance  in  the  lungs  brings  increased  work 
upon  the  right  ventricle ;  whatever  increases  the  resistance  in  the 
aorta  or  peripheral  arteries  increases  the  amoimt  of  wgrk  which  the 
left  ventricle  oiust  do* 
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Now,  any  disease  of  the  mitral  valve,  whether  obstruction  or 
leakage,  results  in  engorgement  of  the  lungs  with  blood,  and  hence 
demands  an  inc^reascd  amount  of  work  on  the  part  of  the  ri^t 
ventricle  in  order  to  force  the  blood  through  the  overcrowded  pul- 
monary vessels ;  hence  it  is  in  mitral  disease  that  we  find  the  great- 
est compensatory  hyi)ertrophy  of  the  right  ventricle. 

On  tlic  other  liand,  it  is  obvious  that  obstruction  at  the  aortie 
valves  or  in  the  i)erip]ieral  arteries  (art^rio-sclerosis)  demands  an 
increase  in  power  in  the  left  ventricle,  in  order  that  the  requisite 
amount  of  blood  may  l)e  forced  through  arteries  of  reduced  calibre, 
while  if  the  aortic  valve  is  so  diseased  that  a  part  of  the  blood 
thrown  into  the  aorta  by  .the  left  ventricle  returns  into  that  ven- 
tricle, its  work  is  thon^by  greatly  increased,  since  it  has  to  contncft 
upon  a  larger  volume  of  blood. 

In  response  to  these  demands  for  increased  work,  the  muscular 
wall  of  the  left  ventricle  increases  in  thickness,  and  compensation  is 
thus  established  at  the  cost  of  an  increased  amount  of  work  on  the 
part  of  the  lieart.' 

(.*3)  Fa  if  u re  of  CojnpcJisation. 

Sooner  or  laU^r  in  the  vast  majority  of  cases  the  heart,  handi- 
capped as  it  is  by  a  leakage  or  obstruction  of  one  or  more  valves, 
be(^onu?s  luiahle  to  meet  the  demands  made  upon  it  by  the  needs  of 
the  cireulation.  Failure  of  compensation  is  sometimes  associated 
with  dilatation  of  the  lieai-t  and  weakening  of  its  walls,  but  in 
many  oases  no  such  ehan«;c  van  ])e  found  to  account  for  its  failure, 
and  we  have  to  fall  baok  u])on  changes  in  the  nutrition  of  the 
heart  wall  or  upon  some  hypotlietical  derangement  of  the  ner- 
vous mechanism  of  th(>  orj:jan  as  an  explanation.  Whatever  the 
cause  may  1h*,  the  lesult  of  ruj)tured  compensation  is  venous  st€M; 
that  is,  (iMJema  or  <lroi)sy  of  various  organs  ap|>ears.  If  the 
left  ventricle  is  especially  weakened,  dropsy  appears  first  in  the 
legs,  on  account  of  the  influence  of  gravity,  soon  after  in  the  geni- 

'  Hi>seiib.-i(rh  l)i'in«;H  forward  evidence  to  show  that  the  arteries,  the  lon^ib 
and  other  or<;anK  actively  assist  in  maintaining  compensation. 
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talSy  lungs,  liver,  and  the  serous  cavities.  Engorgement  of  the 
lungs  is  especially  marked  in  cases  of  mitral  disease  with  'weakening 
of  the  right  ventricle,  and  is  manifost<»d  hy  dyspiura,  cyanosis, 
cough,  and  haemoptysis.  In  many  oases,  liowt^ver,  dropsy  is  very 
irregularly  and  unaccountably  distribut^nl,  and  does  not  follow  the 
rules  just  given.  In  pui-e  aortic  disease,  un(!(mi])lirahul  by  leakaj?e 
of  the  mitral  valve,  dropsy  is  a  relativt»ly  late  syuii)toni,  and  dysji- 
ncea  and  precordial  pain  (angina  pectoris)  are  moi'c  ])rominent. 

HYPERTROPHY   AND   DILATATION. 

Since  cardiac  hypertrophy  or  dilatation  are  mit  in  tliemscdvos 
diseases,  but  may  occur  in  any  disease  of  the  lieart  (valvular  or 
parietal),  it  seems  best  to  give  some  account  of  them  and  of  the 
methods  by  which  they  may  he  i*eco^iizc(l,  l)efore  takincf  up  sc])a- 
rately  the  different  lesions  with  whicli  tlicy  are  associated. 


1.    Cardiac  Ifyperfrophy, 

Hypertrophy  of  the  heart  is  usually  due  to  the  following  causes : 

First  (and  most  fi^equeut)  :  Valvidar  disea^se  of  the  heart  itself. 
Second:  Obstruction  of  the  liow  of  blood  throu«,'h  the  arteries 
owing  to  increase  of  arterial  resistance,  such  as  occurs  in  chronic 
nephritis  and  arterio-sclerosis.  Third:  (Obstruction  to  the  circula- 
tion of  the  blood  through  the  lungs  (emphysema,  cirri losis  of  the 
lung,  fibroid  phthisis).  Fourth:  Sevei*e  and  i)rolonged  muscular 
exeilion  (athlete's  heart). 

In  valvular  disease  the  greatest  degree  of  hy]>ertro]»hy  is  to  bt^ 
seen  usually  in  relatively  young  persons,  and  especially  when  the 
advance  of  the  lesion  is  not  very  rapid. 

Hypertrophy  of  tlie  heart  in  valmlar  disease  is  also  influenced 
by  the  amount  of  muscular  work  done  by  the  patient,  by  the  de- 
gree of  vascular  tension,  and  by  the  treatment.  In  the  great  major- 
ity of  cases  of  hyjKjrtrophy,  from  wliatever  cause,  both  si(h's  of  the 
heart  are  affected,  but  we  may  distinguisli  cases  in  wliich  one  or  the 
other  ventricle  iapredominanfh/  atTecttMl. 


206  PHYSICAL  DIAGNOSIS. 


(1)   Cardiac  ht/pertrophy  affecting  especially  the  left  vetitnde. 

(a)  The  apex  impulse  is  usually  lower  than  normaly  often  is 
the  sixth  spac^e,  occasionally  in  the  seventh  or  eighth.*  It  is  also 
farther  to  the  left  than  normal^  but  far  less  so  than  in  cases  in 
which  the  hyj)ertr()i)hy  affects  especially  the  right  ventricle.  The 
area  of  visible  pulsation  is  usually  increased,  and  a  considerable  po^ 
tiou  of  the  chest  wall  may  be  seen  to  move  with  each  systole  of  the 
heart,  while  frequently  there  is  a  systolic  retraction  of  the  inte^ 
si)aces  in  i)lace  of  a  systolic  impulse. 

(/;)  Palpation  confirms  the  results  of  inspection  and  shows  ns 
also  that  the  apex  impulse  is  unusually  powerful.  Percussion 
shows  in  many  cases  that  the  cardiac  dulness  is  more  intense  and 
its  area  increased  downward  and  to  a  lesser  extent  toward  the  left.' 

(c)  If  we  listen  in  the  region  of  the  maximum  cardiac  impiQse, 
we  generally  hear  an  unusually  long  and  low-pitched  first  sound, 
whieh  may  or  may  not  be  of  a  greater  intensity  than  normal.  A 
vt*ry  loud  first  sound  is  much  more  characteristic  of  a  cardiac  neu-. 
rosis  tlian  of  pure  hypertrophy  of  the  left  ventricle. 

The  second  sound  at  the  apex  (the  aortic  second  sound  trans- 
mitted) is  usually  much  louder  and  sharper  than  usual.  Ausculta- 
tion in  the  aortic  area  shows  that  the  second  sound  at  that  point  is 
loud  and  ringing  in  character.  Not  infrequently  the  peripheral  ar 
tiiries  (the  subclavians,  brachials,  carotids,  radials,  and  femorals) 
may  be  seen  to  i)ulsate  with  each  systole  of  the  heart.  This  sign  is 
most  frequently  observed  in  cases  of  hypertrophy  of  the  left  ven- 
tricle, which  are  due  to  aortic  regurgitation,  but  is  by  no  means 
peculiar  to  this  disease  and  may  be  repeatedly  observed  when  the 
cardiac  hypertrophy  is  due  to  nephritis  or  muscular  work.  I  have 
frequently  observed  it  in  kth^etes,  blacksmiths,  and  others  whose 
muscular  work  is  severe. 

The  radial  i)ulse  wave  has  no  constant  characteristics,  but  de- 

1  This  is  due  partly  to  a  stretching  of  the  aorta,  produced  by  the  increased 
weight  of  the  heart. 

-  Post  mortem  hypertrophy  of  the  left  ventricle  is  often  found  despite  the 
absence  of  the  above  signs  in  life. 
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peDds  nther  upon  the  cause  which  has  produced  the  liyix-rtropli y 
ttan  upon  the  hypertrophy  itself. 

(2)  Cardiac  liijimrtrophy  Affect in*j  E^perlally  the  liujht   Vtrntrhle. 

It  is  much  more  difficult  to  be  certain  of  the  existence  of  en- 
largement of  the  right  ventricle  than  of  the  left.  Pra/-tically  we 
kave  but  two  reliable  physical  signs : 

(a)  Increase  in  the  trans\'erse  diameter  of  tlie  lieart,  as  shown 
by  the  position  of  the  apex  impulse  and  l)y  jiercussion  of  the  right 
aid  left  borders  of  the  heart ;  and 

(A)  Accentuation  of  the  pulmonic  sc'cond  sound,  wliicli  is  often 
palpable  as  well  as  audjble. 

The  apex  beat  is  ^splaced  both  to  the  left  and  downward,  hut 

^^^lly  to  the  Uft.    !£i  cases  of  long-standing  mitral  disease,  the 

cardiac  impulse  may  b^  felt  in  mid-axilla,  several  inches  outside  the 

""Pple,  and  yet  not  tower  down  than  the  sixth  intercostal  space. 

In  a  small  percentage ,of  cases  (i*.'*.,  when  the  right  auricle  is  eu- 

8Wged),  an  increased  area  of  dulness  to  the  right  of  the  sternum 

Jwybe  demonstrated.     Accentuatiohof  the  pulmonic  second  sound 

w  ahnost  invariably  pri^sept  i^hyi)ertrophy  of  the  right  venti  iclt^, 

thoogjiit  is  not  ]>eculiar  &>  4£at  conditi(»u.     It  may  be  heanl,  for 

*^*niple,  in  cases  of  pneumonia  when  no  bach  hypertro]»liy  is  j^res- 

^t,but  in  the  vast  majority  of  cases  of  cardiac  di^t•ase  we  may 

^fer  the  presence  and  to  some  extent  the  amount  of  hyi)ei'troj»hy 

^'  the  ri^t  ventricle  fi-om  the  presence  of  a  gnat^-r  or  lesser  ac- 

<*iituation  of  the  pulmonic  second  sound.     The  radial  pulse  shows 

'WJthing  characteristic  of  this  t}i)e  of  hyixjrtrojihy. 

I^pigastric  pulsation  gives  us  no  e\'idence  of  the  existence  of 
"ypertrophy  of  the  right  ventricle,  d^spxte  contrary  statements  in 
"^^'^y  text-books.  Such  pulsation  is  frequently  to  Ix?  seen  in  jmi- 
**^8  with  normal  hearts,  and  is  frequently  absent  when  the  right 
^Wde  is  obviously  hypertrophied.  It  is  perhaj^s  most  oftt'U  due 
**  ^  imnsually  low  position  of  the  whole  heart. 
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DHATATIO!!   OF   THE    HbAKT. 


(1)  Acute  JHlatai'toH. — Immediately  after  severe  muscnlar  ewr 
tion,  as,  for  example,  at  the  liuish  of  a  boat  race,  or  of  a  two-miU 
run  (especially  in  persons  not  properly  trained),  an  acute  dilatation 
of  the  heart  may  occur,  and  in  debilitated  or  poorly  nourished  sub- 
jects such  an  acute  dilatation  may  be  serious  or  even  fatal  in  il( 
results. 


(2)  Chionio  dilatation  comes  on  gradnaUy  as  a  result  of  valvu- 


lar disease  or  other  cause,  and  gives  rise  to  practically  tJie  sain* 
jihyBical  signs  as  those  of  acute  dilatation,  from  which  it  differ* 
eliiefly  a-s  regards  the  accompanying  physical  phenomena  ajid  thi' 
prognosis.  Briefly  stated,  the  signs  of  dilatation  of  the  heart, 
whether  acute  or  chronic,  are : 

(o)  Feebtenesg  and  irreffulariti/  of  the  apex  impulse  and  of  the 
radial  impulse,  (A)  enlargement  of  the  heart,  as  indicated  by  inspec- 
tion, jialpation,  and  iwreussion,  and  (sometimes)  (r)  murmurs  indi- 
catiTe  of  stretcMug  of  one  or  another  of  the  valvular  orifices. 
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Dilatation  of  the  Left  Ventricle. 

Iiispeptioii  showa  little  that  is  liot  better  brought  out  by  palpa- 
tion. Palpation  reveals  a  "flapping"  cardiac  impulae,  or  a  v 
fibotrk  displaced  both  downward  and  to  the  left  aiid  diffused  o 
an  abnormally  large  area  of  the  chest  wull.  I'lTCUSsion  verities 
the  pusitiou  of  the  oardiac  impulse  and  sometimes  shows  aii  unusu- 
ally blunt  or  rounded  outline  at  the  apex  of  the  heart. 

On  auscultation,  the  first  sound  is  usually  vei-y  short  and  sharp, 
Init  not  feeble  unless  it  is  accompanied  by  aniurumr.  In  case  the 
mitral  orifice  is  so  stretclied  as  to  render  the  valve  incompetent,  or 
in  case  the  muscles  of  the  heart  are  so  fatiji^ued  and  weakened  that 
tliey  ilo  not  assist  in  closing  the  mitral  orifitie,  a  systolic  murmur  is 
to  be  heaifi  at  the  ai>ex  of  the  heart.  This  lunnnur  is  transmitted 
t(i  the  axilla  ami  back,  but  diies  not  usually  replace  the  first  sound 
of  the  heart.  The  aoHic  second  sound,  as  heard  iu  the  aortic  area 
and  at  the  apex,  is  feeble. 

Dilatation  of  the  right  ventricle  of  the  heart  is  manifested  by  an 
crease  in  the  area  of  cardiac  dulness  to  the  rigiit  of  the  stetnuin 
tspoudiiig  to  the  position  of  tlie  right  auricle),  by  feebleness  of 
pulmonic  second  sound  together  with  signs  of  congestion  and 
Tgemetit  of  the  lungs,  and  often  by  a  systolic  murmur  at  the 
ipid  valve ;  i.e.,  at  or  near  the  root  of  the  ensifoi'm  cartilage, 
this  latter  event  occurs,  one  may  have  also  systolic  pulsation 
the  jugular  \'ein3  and  in  the  liver  (see  below,  j>,  248). 
In  cases  of  acute  dilatation,  such  as  occur  in  infectious  fevers 
at  the  end  of  well-contested  races,  there  is  often  to  be  heard  a 
ilic  murmur  loudest  in  the  pulmonaiy  area  and  due  very  ^jom- 
iy  to  a  dilatation  of  the  conus  arteriosus. 

The  diagnosis  of  dilatation  of  the  heart  seldom  rests  entirely 
I  physical  signs  referable  to  the  heart  itself.  In  acute  cases 
diagnosis  is  materially  aided  by  a  knowledge  of  the  cause, 
which  is  often  tolerably  obvious.  In  chronic  eases  the  best  evi- 
dence of  dilatation  is  often  that  furnished  by  the  venous  stasis 
rhich  results  fi-om  it. 
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(4)  CHRONIC  VALVULAR  DISEASE. 
I.  Mitraij  Kkguroitation. 

The  commonest  and  on  the  whole  the  least  serious  of  valrolar 
lesions  is  incompetency  of  the  mitral.  It  results  in  most  cases 
from  the  sliortening,  stiifeningi  and  thickening  of  the  valve  pro- 
duced by  rheumatic  endocarditis  in  early  life.  It  is  the  lesion  pres- 
ent in  most  cases  of  chorea  (see  Figs.  120  and  121). 

Temporary  and  curaole  viltral  regurgitation  may  result  from 
weakening  of  the  heart  muscle,  which  normally  assists  in  closing 
the  mitral  orifice  through  the  sphincter-like  contraction  of  its  cir 
cular  fibres. 

Great  muscular  fatigue,  such  as  is  produced  by  a  hard  boat 
race,  may  result  in  a  temporary  relaxation  of  the  mitral  sphincter 
or  of  tlie  papillary  muscles  sufficient  to  allow  of  genuine  but  tem- 
porary and  curable  regurgitation  through  the  mitral  orifice.  In 
conditions  of  j)r()found  nervous  debility,  excitement,  or  exhaustion, 
similar  weakening  of  tlie  cardiac  muscles  may  allow  of  a  leaki^ 
through  tlie  mitral,  which  ceases  with  the  removal  of  its  cause. 
Stress  has  been  laid  upon  these  points  by  Prince,  and  i-ecently  by 
Arnold. 

Mitral  insufficiency  due  to  stretching  of  the  ring  into  which  the 
valve  is  inserted  occurs  not  unfrequently  as  a  result  of  dilatation 
of  the  left  ventricle,  and  is  commonly  known  as  relative  tnsitffi4nenq/ 
of  the  mitral  valve.  The  valve  orifice  can  enlarge,  the  valve  can- 
not, and  hence  its  curtains  are  insufficient  to  fill  up  the  dilated  ori- 
fice. This  type  of  mitral  insufficiency  frequently  results  from 
aortic  regurgitation  with  the  dilatation  of  the  left  ventricle  which 
that  lesion  produces,  or  from  myocarditis,  which  weakens  the  heart 
wall  until  it  dilates  and  widens  the  mitral  orifice. 

The  re.viffs  of  any  form  of  mitral  leakage  occur  in  this  order: 

1.  Dlhitatioii  or  hifpertrophy  of  the  left  auricle^  which  has  to 
receive  blood  both  from  the  lungs  and  through  the  leaky  mitral 
from  the  left  ventricle. 

2.  The  overfilled  left  auricle  cannot  receive  the  blood  from  the 
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(3)  Hypertrophy  and  dilatation  of  the  right  ventricle,  whidi  ii 
turn  becomes  sooner  or  later  overcrowded  so  that  the  triciupd 
valve  gives  way  and  tricuspid  leakage  occurs. 

(4)  The  capacity  for  hypertrophy  possessed  by  the  right  auiiek 
is  soon  exhausted,  and  we  get  then — 

(5)  General  venous  stasis,  w^hich  shows  itself  first  as  venooi 
pulsation  in  the  jugulars  and  in  the  liver  and  later  in  the  tissnei 
drained  by  the  portal  and  peripheral  veins.  This  venous  stasis  in- 
creases the  work  of  the  left  ventricle,  and  so  we  get — 

(6)  Hypertrophy  and  dilatation  of  the  left  ventricle,  Hype^ 
trophy  of  the  left  ventricle  is  also  produced  by  the  increased  wodt 
necessary  to  maintain  some  vestige  of  sphincter  action  at  the  leikj 
mitral  onfice,  as  well  as  by  the  labor  of  contracting  upon  the  eztia 
quantity  of  blood  delivered  to  it  by  the  enlarged  left  auricle. 

At  last  the  circle  is  complete.  Eveiy  chamber  in  the  heart  il 
enlarged,  overworked,  and  failure  is  imminent. 

lietuniing  now  to  the  signs  of  mitral  regurgitation,  we  shall  find 
it  most  convenient  to  consider  first  the  tyi)e  of  regurgitation  pro- 
duced by  rlieumatism  and  resulting  in  thickening,  stiffening,  and 
retraction  of  the  valve. 

Physical  Signs. 

(a)  First  Staye — Prior  to  the  Establishment  of  Compensation, 

We  have  but  one  characteristic  physical  sign : 

A  systolic  murmur  heard  loudest  at  the  apex  of  the  heart,  trans- 
mitted to  tlie  ba(^k  (l)elow  or  inside  the  left  scapula)  and  to  the  left 
axilla.  Tlie  murmur  is  not  infi*equently  musical  in  character,  and 
when  this  is  the  Ccise  diagnosis  is  much  easier.  Systolic  musical 
murmurs  so  transmitted  do  not  occur  without  valvular  leakage. 
Rosenbaeh  believes  that  adherent  pericardium  is  capable  of  produc- 
ing such  a  murmur,  but  only,  if  I  understand  him  rightly,  in  case 
there  is  a  genuine  mitral  leakage  due  to  the  embarrassing  embrace 
of  the  pericardium  which  prevents  the  mitral  orifice  from  closing. 

"Functional"  or  "hiemic"  muiTnurs  are  rarely  heard  in  the 
back,  and  very  rarely,  if  ever,  have  a  musical  quality. 
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Cases  of  mitral  regurgitation  are  not  very  often  seen  at  this 
stage,  but  in  acute  endocarditis  after  the  fever  and  aniemia  have 
subsided,  or  in  chorea,  such  a  murmur  may  exist  for  days  or  weeks 
before  any  accentuation  of  the  pulmonic  second  sound  or  any  en- 
laxgement  of  the  heart  appears.  I  have  had  the  opportunity  of 
verifying  the  diagnosis  at  autojjsy  in  two  such  cases. 

(h)  Second  Stage — Compensation  E»tabli»hed. 
As  long  as  compensation  remains  perfect,  the  only  evidenoe  of 
gurgitation  may  be  that  obtained  by  auscultation,  and  I  shall 
xirdingly  begin  with  this  rather  than  in  the  traditional  way  with 

action,  palpation,  and  percussion. 
The  distinguishing  auscultatory  phenomena  in  cases  of  well- 
[Dpensated  mitral  insufficiency  are : 

(a)  A  systolic  murmur  whose  maximum  intensity  is  at  or  near 
B  a^x  impulse  of  the  heart,  but  which  is  also  to  be  heard  in  the 

(  axilla  and  in  the  back  below  or  inside  the  angle  of  the  left 
qiula  (so  far  the  signs  are  those  of  the  first  sta^,  above  de- 
Kibed). 

(b)  A  pathological  accentuation  of  the  pulmonic  second  sound. 
This  is  the  minimum  of  evidence  upon  which  it  is  justifiable  to 

e  the  diagnosis  of  compensated  mitral  regurgitation.  In  the 
t  majority  of  eases,  however,  our  diagnosis  is  confirmed  by  the 
Uowing  additional  data: 

(c)  Enlargement  of  the  heart  as  shown  by  inspection,  palpation, 
and  percussion. 

The  pulse  in  well-compensated  eases  shows  no  considerable 
abnormality.  When  comijcnsation  begins  to  fail,  or  sometimes  be- 
fore that  time,  the  most  characteristic  thing  about  the  pulse  is  its 
marked  irregularity  both  in  fore*  and  rhythm.  Such  irregularity 
is  at  once  more  common  and  lejis  serious  in  mitral  disease  than  in 
that  of  any  other  valve  ;  it  may  continue  for  years  and  be  compat* 
ible  with  very  tolerable  health. 


214 

Ketiiming  now  to  the  details  of  the  sketch  just  giveiii  we  wfll 
take  up  first  - 

(ft)  The  Murmur. — In  children  the  murmur  of  mitral  reguigitir 
tion  may  be  among  the  loudest  of  all  murmurs  to  be  heard  in  val- 


FiQ.  VSi.  -Diagram  to  Uepreeent  Systolic  Mitral  Munnur.    The  heavy  linea  reprpsent  Uii 
cardiac  sounds  and  the  light  lines  the  murmur,  which  tn  this  case  does  not  replace  the 
sound  and  "'  tapers  *^  off  characteristically  at  the  end. 


viilar  disease,  Init  this  does  not  necessarily  imply  that  the  lesion  ii 
a  very  severe  oik?.  A  nuirmur  which  grows  louder  under  obsemi- 
tioii  ill  a  well-compensated  val\Tilar  lesion  may  mean  an  advance  of 
tlie  disease,  but  if  the  case  is  first  seen  after  compensation  his 
faihul  a  faint,  variable  wliiff  in  the  mitral  area  may  mean  the  se- 
verest typ<»  of  lesion.  As  the  patient  improves  under  the  influence 
of  rest  and  cardiac  tonics,  such  a  murmur  may  grow  very  much 
louder,  or  a  murmur  j)reviou8ly  inaudible  may  appear. 

The  hnifjth  of  the  murmur  varies  a  great  deal  in  different  cases 
and  is  not  of  any  great  practical  importance.  It  rarely  ends 
abruptly,  but  usually  **  tails  off "  at  the  end  of  systole  (see  Fig.  122). 
Musical  murmurs  are  heard  more  often  in  mitral  regurgitation  than 
in  any  other  valve  lesion,  but  the  musical  quality  rarely  lasts 
tliroughout  the  whole  duration  of  the  murmur,  contrasting  in  this 
respect  with  musical  murmurs  produced  at  the  aortic  valve.     The 
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Fig.  IS).— Systolic  Mitral  Murmur  Replacing  the  First  Sound  of  the  Heart. 


first  sound  of  the  heart  may  or  may  not  Iw  replaced  by  the  murmur 
(see  Fig.  12.'i).  When  the  sound  j>ersists  and  is  heard  either  with 
or  before  the  murmur,  one  can  infer  that  the  lesion  is  relatively 
slight  in  comparison  with  cases  in  which  the  first  sound  is  wholly 
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obliterated.  Pogt-gj/»toUe  ot  late  ft/gtolic  murmura,  whicli  are  occa- 
sionally beard  in  mitral  re^irgitation,  are  said  to  point  to  a  rela- 
tdvelj  slight  amount  of  disease  in  the  valve  (see  Fig.  122).    Rosen- 


I  fcllii 
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bach  claims  that  the  late  systolic  murniur  in  alwayn  due  to  organio 
disease  of  the  valves  aiid  never  occurs  as  a  fTinctiotial  mumiur. 

When  compensation  fails,  the  murmur  may  altogether  disappear 
for  a  time,  and  if  the  patient  is  then  seen  for  the  first  time  and 
dies  without  rallying  under  treatment,  it  may  be  impossible  to 
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make  the  dis^osis.    The  very  worst  eases,  then,  are  those  in  which 
t^ere  is  no  murmur  at  all. 

The  murmur  of  mitral  regurgitation  is  conducted  in  all  directions, 
bat  especially  toward  the  axilla  and  to  the  bank  (iiot  around  the 
chest,  but  directly).     In  &e  latter  situation  it  is  usually  louder 
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tban  it  is  in  ir.id -axilla,  and  occasionally  it  is  heard  as  loadly  in  Hit 
bach  as  anywheie  else.  This  is  no  doubt  owing  to  the  position  of 
the  left  auricle  (see  Figs.  126  and  126). 

(b)  After  coin{)ensation  is  established  and  as  long  as  it  lastaia 
accentuation  of  t/ie  pulmonic  second  sound  is  almost  invariaUj  to 
be  made  out,  and  may  be  so  marked  that  we  can  feel  and  see  it,  u 
well  as  hear  it.  Not  infrequently  one  can  also  see  and  feel  Uie 
pulsation  of  the  conus  arteriosus — not  the  left  auricle — in  the  second 
and  third  left  intercostal  space.     (It  may  be  well  to 


Hltnl  Itnnirgitatioa.    Murmui  burd  over  Ills  aludeil  u 


here  that  by  accentuation  of  the  pulmonic  second  sound  one  does 
r  ->t  mean  merely  that  it  is  louder  or  sharper  in  quality  than  the 
aortic  second  sound,  since  this  is  true  in  the  vast  majority  of  cases 
in  healthy  individuals  imder  thirty  years  of  age.  Pathological  ac- 
centuation of  the  iiulmouie  second  sound  means  a  greater  intentitjf 
oftfie  soitri'l  than  ire  have  a  right  to  exjtert  nt  the  age  of  the  indhld- 
vnl  in  quest 'ion.)  Occasionally  the  pulmonic  second  sound  is  redu- 
plicated, but  as  a  rule  this  points  to  an  accompanying  stenosis  of 
the  mitral  valve.  At  the  ai>ex  the  secoud  sound  (i.e.,  the  trans- 
Qiitted  aortic  secoud)  is  not  infrequeutly  wanting  altogether,  owing 
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\  the  relatively  amall  amount  of  blood  which  recoils  upon  the 
tic  '."alves. 

(c)  Entargenient  of  the  heart,  and  more  especially  of  the  right 

IBtricle,  is  generally  to  be  made  nut,  and  iu  thL'  majority  uf  cases 

B  enlargement  is  manifested  by  displacement  of  tlio  ajHix  impulse 

I  downward  and  towai'd  the  left,  but  more  especially  to  the 

Percussion  confirms  tlie  results  of  inspection  and  [lalpation 

rding  the  position  of  the  cardiac  impulse.     The  normal  sub- 

mal  dulness  is  iucreased  in  intensity,  and  we  can  scmetiuies 

Bionstrato  an  enlargement  of  the  heart  toward  the  right  (sea 

;  123). 

f  In  children  (in  whom  adhesive  pericarditis  often  complicates 
)  disease)  a  systolic  thrill  may  not  infrequently  be  felt  at  the 
n-l  the  precurdia  may  be  bulged,  and  even  in  adults  such  a 
bolie  thrill  is  not  so  rare  as  some  writers  would  have  us  sup- 

1  (d)  T/ie^ub^',  ^  ^^i*!  ^'^^^i^h'^^B  notliing  characteristic  at  any 
i  of  the  disease.  ^Vhile  compensation  lasts,  there  is  usually 
lung  abnormal  about  the  pulse,  although  it  may  be  somewhat 
ngalar  in  force  and  rhythm,  and  may  be  weak  when  compared  to 
)  powerful  beat  at  the  ai>ex  in  case  the  regurgitant  stream  is  a 
f  large  one.  Irregularity  at  this  period  ia  less  common  in  pure 
i  regorgitatiou  than  in  cases  complicated  by  stenosis. 

(e)  Third  Stage — FaiUng  Compensntlon. 
"When  compensation  begins  to  fail,  the  pulse  becomes  weak  and 
irregular,  and  many  heart  beats  fail  to  reach  the  wrist,  but  there 
is  still  nothing  charaoteristic  about  the  pulse,  which  differs  in  ncr"' 
rt^spect  from  that  of  any  case  of  cardiac  weakness  of  whatever 
nature. 

(e)  Evidence  of  voious  stash,  firat  in  the  lungs  and  later  in  the 
^ver,  lower  extremities,  and  serous  cavities,  does  not  show  itself 
blong  as  compensation  is  sufficient,  but  when  the  heaH  begins  to 
I  the  patient  begins  to  complain  uot  only  of  palpitation  and  car- 
es distress,  but  of  dyspnrea,  orthopnoea,  anil  cough,  aad  esamtua- 
i  reveals  a  greater  or  lesser  degree  of  eyanoaia   with  pulmo- 
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nary  oedema  manifested  by  crackling  rUes  at  the  base  of  the  hap 
})osteriorly^  and  possibly  also  by  hsemoptysis  or  by  evidences  d 
hydiothorax  (see  below,  p.  330;.  If  compensation  is  not  re-esUb- 
lishcd,  tlie  right  ventricle  dilates,  the  tricuspid  becomes  incompe- 
tent, the  liver  becomes  enlarged  and  tender,  dropsy  becomes  get* 
eral,  th(.'  hciu-t  and  pulse  become  more  and  more  rapid  and  irregular, 
the  heart  murmur  disappears  and  is  replaced  by  a  confusion  of 
short  valvular  sounds,  "  gallop  rhythm  "  or  "  delirium  eordiSf"  ofta 
considcraljly  obscui-ed  by  the  noisy,  labored  breathing  with  nnnier 
ous  moist  rfdes.  In  a  patient  seen  for  the  first  time  in  such  a  con- 
dition diagnosis  may  he  impossible,  yet  mitral  disease  of  some  type 
niJiy  usually  be  suspected,  since  murmurs  produced  at  the  aortic 
valve  are  not  so  apt  to  disappear  when  compensation  fails.  The 
rt^lative  tricnispid  insufficiency  which  often  occurs  is  likely  to  mani- 
fest itsolf  by  an  enlargement  of  the  right  auricle,  sometimes  denum- 
strable  by  percussion  and  later  by  venous  pulsation  in  the  neck  and 
in  the  liver. 

{(f)  Differeyitial  Diagnosis, 

The  iTiurniur  of  mitral  regurgitation  may  be  confused  with 

(1)  Tricuspid  regurgitation. 

(2)  Functional  murmurs. 

(3)  Stenosis  or  roughening  of  the  aortic  valves. 

(1)  The  post-mortem  records  of  the  Massachusetts  Creneral 
Hospital  show  that  in  the  j)resonee  of  a  murmur  due  to  mitral  re- 
gurgitation it  is  very  easy  to  fail  altogether  to  recognize  a  tricuspid 
regurgitant  niurniur.  Only  5  out  of  29  cases  of  tricuspid  regurgi- 
tation found  at  autoi)sy  were  recognized  during  life.  Allbutt's 
figures  from  Guy's  Hospital  are  similar.  In  the  majority  of  these 
cas(»s,  mitral  regurgitation  was  the  lesion  on  which  attention  was 
coneontratod  during  tin*  patient's  life.  This  is  all  the  more  excus- 
ahh*  because  the  triens|)i(l  area  is  so  wide  and  uncertain.  Murmurs 
])ro(hu'e(l  at  tlie  tricuspid  oriliee  are  sometimes  heard  with  maxi- 
niiini  iiiti'usity  just  inside  tlui  a})ex  impulse,  and  if  we  have  also  a 
mitral  regurgitant  murmur,  it  may  be  impossible  under  such  cir- 
cumstances to  distinguish  it  from  the  tricuspid  murmur.     Some* 
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tiines  the  two  are  of  different  pitch,  hut  more  often  tricuspid  repir- 
gitation  must  be  recognized  indireethj  if  at  all,  i.e.,  through  the 
Sridence  given  by  venoua  pulsation  in  tlie  jugular  veins  and  in  the 
Uver.  Tricuspid  murmurs  are  not  transmitted  to  tho  left  axilla 
ind  do  not  cause  accentuation  of  the  pulmonic  second  soiuid,  al- 
though they  are  compatible  with  such  acceiituution.  Th(>y  are  to 
be  distinguished  from  the  murmurs  of  mitral  regurgitation  by  their 
different  seat  of  maximum  intensity,  possibly  by  a  differeni^  in 
pitch,  but  most  clearly  by  the  couftomitant  phenomena  of  venous 
pulsation  abo\'e  mentioned. 

(2)  "Functional"  murmurs  are  usually  systolic  and  may  ha\-o 
their  roaximiun  intensity  at  tlie  apex  of  the  heart,  but  in  the  great 
majority  of  cases  they  are  heai'd  best  over  tlit*  iiuluiouii!  valve  or 
just  inside  or  outside  the  apex  Ix'at  (Potain).  Tliey  aii^  faint  or 
inaudible  at  the  end  of  exjiiratioii,  and  are  more  influenced  by 
position  than  organic  murmurs  are.  In  the  upright  positinn  they 
are  often  very  faint.  They  are  rarely  transmitted  Ix-yond  the 
prec-ordia  and  arc  unaccompanied  by  any  evi<1etices  of  eidargement 
of  the  heart,  by  any  pathological  acceutuation  of  the  pidmonio 
second  sound,'  or  any  evidences  of  engorgement  of  the  linigs  or 
general  venous  system. 

(.1)  Roughening  or  narrowing  of  the  aortie  valves  may  ]irodnt5e 
a  systolic  murmur  with  maxinuim  iut^tnsity  in  the  second  right  in- 
tercostal space,  but  this  murmur  is  not  infrerpu'iitly  heard  all  over 
the  precordia  and  quite  plainly  at  the  apex,  so  that  it  may  simulate 
the  murmur  of  mitral  regurgitation.  The  aortic  murmur  may  in- 
deed be  heard  more  plainly  at  the  apex  than  at  ajiy  other  jKiint  ex- 
cept Uke  second  right  intercostal  space,  owing  to  the  fact  that  the 
right  Tentricle,  which  occupies  most  of  the  jireeordial  region  be- 
tween the  aortic  and  mitral  areas,  does  not  leiul  itself  well  to  the 
propagation  of  certain  types  of  cardiac  iiiuiiuurs.  Under  th<!S6 
oircamstances  "a  loud,  rough  aortic  murmur  may  lie  hemd  at  tlie 

'  It  mofit  be  remembered  that  in  clilomsis,  a  ilinense  lii  wliich  functinnfti 
mnrmuTS  ire  especially  prone  to  occur,  tbe  puliiinnlc  Becoail  bhuikI  Is  often 
mrprislngly  loud,  owing  to  ■  retraction  of  the  left  lung,  whicb  uncoveta  tbe 
root  of  the  pulmonic  Htery. 
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apex  as  a  smooth  murmur  of  a  different  tone  '^  (Broadbent).  M 
a  murmur  is  not,  however,  likely  to  be  conducted  to  the  axilh  « 
heard  beneath  the  left  scapula,  nor  to  be  accompanied  by  acoente 
tion  of  the  pulmonic  second  sound  nor  evidences  of  engorgemoft 
ot  the  lungs  and  general  venous  system. 

II.  Mitral  Stenosis. 

Narrowing  or  obstruction  of  the  mitral  orifice  is  almost  inrai- 
ably  the  result  of  a  chronic  endocarditis  which  gradually  glues  to- 
gether the  two  flaps  of  the  valve  until  only  a  funnel-shaped  opea- 
ing  or  a  slit  like  a  buttonhole  is  left  see  Figs.  (127  and  128).  Ab  we 
examine  post  mortem  the  tiny  slit  which  may  be  all  that  is  left  of 
the  mitral  orifice  in  a  case  of  long  standing,  it  is  difficult  to  con- 
ceive how  sutticient  blood  to  carry  on  the  needs  of  the  circulatioD 
could  be  forced  through  such  an  insigiiificant  opening. 

Usually  a  slow  and  gradually  developed  lesion,  mitral  stenosis 
often  rei)resents  the  later  stages  of  a  process  which  in  its  earher 
phases  i)roduced  i)ure  mitral  regurgitation.  By  some  observers  tiic 
advent  of  stenosis  is  regarded  as  representing  an  attempt  at  com- 
pensation for  a  reduction  of  the  previous  mitral  leakage.  Others 
consider  that  the  stenosis  simply  increases  the  damage  which  the 
valve  has  suffered. 

A  reniarkal)le  fact  never  satisfactorily  explained  is  the  predilec- 
tion of  mitral  stenosis  for  the  female  sex.'  A  large  proportion  of 
the  cases — seventy-six  per  cent  in  my  series — occur  in  women. 

It  is  also  curious  that  so  many  cases  are  associated  with  pul- 
monary tul)ereulosis. 

PhysiCitl  Signs, 

^Mitral  stenosis  may  exist  for  many  years  without  giving  rise  to 
any  })hysieal  siji^is  by  which  it  may  be  recognized,  and  even  after 
signs  have  be^^un  to  show  themselves  they  are  more  fleeting  and 
inconstant  than  in  any  other  vahiilar  lesion  of  the  heart.  In  the 
early  stages  of  the  disease  the  heart  may  appear  to  be  entirely  nor- 

*  Fenwick'a  explanation,  viz.,  that  the  sedentary  life  of  women  faTon 
the  slow  adhesive  inflanmiatioii  of  the  valve  and  its  curtainB,  resulting  in 
stenosis,  does  not  seem  to  me  to  be  satisfactory. 
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1  if  the  patient  is  at  rest,  and  especially  if  examined  in  the  re- 
cumbent positiun,  chaiacteriBtic  signs  being  elicited  only  by  exer- 
tion ;  or  again  a  inunnur  which  is  easily  audible  with  tlio  patient 
ill  the  upright  position  may  disap^jeai'  iu  thu  recumbent  position ; 
oc  a  murmur  may  be  heaid  at  one  visit,  at  the  next  it  may  be  im- 
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possible  to  elicit  it  by  any  manoenvre,  while  at  the  third  visit itin^ 
be  easily  hoard  af^n.  These  characteristics  explain  to  a  oertsis 
extt-iit  the  fact  that  differences  of  opinion  so  ofteu  arise  regardiog 
tlie  di^iosis  of  mitral  stenosis,  and  that  out  of  fort^-eitjht  cases  ia 
wliicli  this  lesion  vas  found  at  autopsy  at  the  Massachusetts  Genenl 
Hospital,  only  twenty-three  were  recognized  during  life.  'So  eaor 
inoii  lesion  (with  the  exception  of  tricuspid  regurgitation)  has  been 
so  frequently  overlooked  in  our  records. 

I  shall  follow  Uroadbent  in  dividing  the  symptoms  into  thne 
stages,  according  to  the  extent  to  which  the  lesion  has  progressed. 


In  tlm  first  stage  inspection  and  palpation  show  that  the  apex 
beat  is  little  if  at  all  disphused,  and  percussion  reveals  «a  incmm 


Fra.  1».-Nltr*l  Btenocli. 


iti  ihf  fin-a  of  cardiac  dufness;  indpod,  in  rare  cases  the  heart  may 
be  Kuialler  tliMi  iiBual.  If  one  lays  the  hand  lightly  over  the  origia 
of  the  apfx  iM-at,  one  can  generally  feel  the  purring  presi/stvltc  thriU 
whicti  is  HO  eliarat'teristic  of  tliis  disease,  more  conimon  indeed  than 
in  any  fitlier.  This  thrill  is  more  maiked  in  the  second  stage  of 
tlie  diweaae,  but  vxa  fjeni'vally  Ik.'  iijiju-eeiated  even  in  the  first.  It 
runs  up  to  ajid  ceases  abruptly  with  the  very  sharp  first  sonndt 
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t3&e  sudden  shock  of  wliich  may  be  appreeir.ted  even  by  palpation. 
The  thrill  is  sometimes  palpable  even  wlion  no  niunuiir  can  be 
heard,  and  often  the  thrill  is  transmitter!  U  th'.  axilla  when  the 
murmur  is  confined  to  the  ai>ex  region.  ()u  auscultation  one 
hears,  especially  after  the  patient  has  Ikhmi  exerting  himself,  and 
jiarticularly  if  he  leans  forward  and  to  the  left,  a  sJmrt  loivpitelied 
rumble  ar  roll  Imnu^Uately  preceding  the  st/sfo/r  and  increasing 
in  intensity  as  it  approaches  the  lirst  sound.  At  this  stage  of 
the  disease  the  second  sound  can  still  be  heard  at  tlie  apex.  The 
first  sound  is  very  sharply  accented  or  snapping,  and  communi- 
cates a  very  decided  shock  to  the  ear  wlu'u  a  rigid  stethosco])e 
is  used.  As  a  rule,  the  murmur  is  closely  confined  to  the  region 
of  the  apex  beat  and  not  transmitted  any  consiilora]>le  distance  in 
any  direction.     I  have  seen  cases  in  which  it  was  to  be  heard  only* 
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Flo.  ISO.— TbAMunnur  of  Mitral  Stennsis—FirRtStaf^e.  The  place  of  Ui«  niiinniir  ami  \U  rivs- 
eendo  rhancfer  are  Indicated  by  the  position  of  tbe  light  Um^s  just  befdre  the  ih-st  muiuU 
and  by  their  Increanlnff  length. 

over  an  area  the  size  of  a  half-dollar.*  Very  characteristic  of  mi- 
tral stenosis  is  a  prolongation  of  the  diastolic  })ause  so  that  tho.  inter- 
val beween  the  second  sound  of  one  cy(?le  and  the  first  sound  of  tlie 
next  is  unduly  long.  Occasionally  the  diastolic  sound  is  nrduidi- 
cated  ("  double-shock  sound  " — Sansom)  at  this  stage  of  the  disease, 
but  this  is  much  more  frequent  in  the  later  })hases  of  the  lesion.' 

Irregularity  of  the  heart  beat  both  in  force  and  rhythm  is  veiy 
frequently  present  even  in  the  early  stages  of  the  affection.  The 
heart  may  be  regular  while  the  patient  is  at  rest,  but  slight  exer- 
tion is  often  sufficient  to  produce  marked  iirogularity. 


I  It  may,  however,  be  widely  transmitted  to  the  left  axilla  and  audible  in 
the  back  or  even  over  the  whole  of  the  left  chest,  especially  when  the  stenosis 
is  combined  with  regurgitation. 

*  This  is  the  opinion  of  moRt  obfler\'ers.  Sansom  Rtates  thnt  the  "double- 
■hoek  sound''  may  precede  a/2  other  evidences  of  mi  mil  stenosis. 


224 


PHYSICAL  DIAGNOSIS. 


In  the  second  stage  the  munnur  and  thrill  aie  usually  longer  ol 
may  occupy  the  whole  of  diastole,  beginning  with  consideiahte  iir 
tensity  just  after  the  reduplicated  second  sound^  quickly  dimiuAr 


»t»n  T  1 1  titr 


Fig.  131.— Type  of  Presystolic  Murmur  Often  Heard  In  tlie  Beoond  Stage  of  Mtm 
Here  the  murmur  fills  the  whole  of  diastole,  with  a  gradual  Increase  of  InteosUjai  ft  i 
proaches  the  Urst  sound.   No  second  sound  Is  audible  at  the  apex. 

ing  until  it  is  barely  audible,  and  then  again  increasing  witb  t 
steady  crescendo  up  to  the  first  sound  of  the  next  cycle.'  Theie 
cliauges  may  be  graphically  represented  as  in  Figs.  130  and  131.  Diir 
stole  is  now  still  more  prolonged,  so  that  the  characteristic  rhythm 
of  this  lesion  is  even  more  marked  than  in  the  eai-lier  stages  of  the 
disease.  In  many  eases  at  this  stage  no  second  sound  is  to  be  heaid 
at  all  at  the  ai)ex,  although  at  the  pulmonic  orifice  it  is  loud  and 
almost  invariably  double.  (This  is  one  of  the  reasons  for  believing 
that  the  scH^ond  sound  whieh  we  usually  hear  at  the  apex  is  the 
transmitted  aortic  second  sound.     In  mitral  disease  the  aortic  Talvei 
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Fio.  132.— Typ«?  of  Pn*sy!<t<)llr  Munnur  Sonu'times  Heard  In  the  8Pc*»ncl  Stajfe  »f  Mitral  SUnoab 
Then*  i8  u  ilouble  crescendo.    The  second  sound  seems  reduplicated. 

shut  feebly  owing  to  the  relatively  small  amount  of  blood  that  is 
thrown  into  the  aorta.) 

At  this  :itage  of  the  disease  enlargement  of  the  heart  begins  to 
make  itself  manifest.     Th,  ai)ex  impulse  is  displaced  to  the  left— 

*  Rarely  one  finds  a  crescendo  in  the  middle  of  a  long  presystolic  roll  with 
a  diminuendo  as  it  approrxhes  the  first  sound. 
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nwtioc!  as  far  as  the  mid-axillaiy  line,  and  often  dfisoends  to 
u  tilth  InttTspace.  Occasionally  the  cardiac  duloeBs  is  iocreased 
p  the  riijbt  of  the  st^-nium. 

,  Tie  instabilitj  and  fleeting  character  of  the  murmur  in  the  ear- 
HEU^sof  the  <lisease  are  much  less  marked  in  this,  the  second 
iffe.  The  first  sound  at  the  apex  still  retains  its  sharp,  thump- 
Ijijiwlity,  and  is  often  audible  vilhoui  tfts  murmur  in  the  ba<.'k. 

llie  irregularity  of  the  heart  is  generaJly  greater  at  this  stage 
4ffl  ill  the  earlier  one. 

m. 

Ti\»  third  stage  of  the  affection  is  marked  by  the  disappearance 
iif  Ae  nharacteristic  muimur,  and  is  generally  synchronous  with 
itp  dpvelopment  of  tricuspid  regurgitation.  The  right  ventricle 
iiamifa  ililat«d  sometimes  very  markedly.  Indeed,  it  may  produce 
t  ri«iiili>  pulsating  tumor  belovr  the  left  costal  border  and  be  mis- 
^<^  fur  cardiac  aneurism  (tisler).  The  snapping  first  sound  and 
tiif  "dwuble-shock"  sound  usually  remain  audible,  but  the  latt«.'r 
™«  he  absent  altogether.  Diagnosis  in  this  stage  rests  largely  upon 
■'"■pMiliar  snapping  character  of  the  first  sound,  together  with  the 
['"limitation  of  diastole  and  the  very  great  iiiegularity  of  the  heart, 
i-jth  in  force  and  rhythm.  At  times  a  presystolic  thrill  may  lie 
Ii'lti-rai,  when  no  murmur  is  to  be  heard. 

ITie  pnlse  shows  uothing  characteristic  in  many  eases  exeept 
'liMeaily  and  persistent  irregularity  which  has  been  already  al- 
'"ItJ  to.  In  other  cases  tlie  wave  is  low,  long,  easily  compressed, 
'^■"  qnite  perceptible  between  beats ;  but  for  the  lack  of  sufficient 
it'iftr  m  the  cardiac  contractaona  the  pulse  would  be  one  of  high 

As  the  disease  advances  the  irregularity  of  the  pulse  becomes 
""""  aadmore marked,  and  sometimes  presents  an  amazing  contrast 
"ith  til-  relatively  good  general  condition  of  the  circulation.  Even 
'"fii  nut  more  than  a  tliird  of  tlie  beats  reach  the  wriat,  the  patient 
""y  Ik  able  to  attend  to  light  work  and  feel  very  well.  Such  casec 
mrtp  mi  feel  as  if  a  pulse  were  a  luxury  rather  than  a  necessity, 
H     Dndrr  the  influence  of  digitalis  tlie  pulse  is  especially  apt  to 

L 
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assume  the  higemhial  type  in  mitral  stenosis.  Sveiy  other  beat  k 
tlit'ii  so  alK)rtive  that  it  fails  to  send  a  wave  to  the  wrist,  and  fla 
weak  Ix'at  is  sucrceeded  by  a  pa^ise.  According  to  Bi-oadbent  fla 
weak  Ix^at  corresponds  to  an  abortive  conti'aetion  of  the  left  wr 
triele  accompanied  by  a  normal  contraction  of  the  right  ventridi^ 
so  that  for  each  Uvo  strong  beats  of  the  right  side  of  the  heart  «a 
have  one  strong  and  one  weak  beat  of  the  left  side  of  the  heart. 

^Mitral  sti^nosis  is  in  the  gi-eat  majority  of  cases  combined  wiA 
mitral  re^oirgitation,  and  it  often  happens  that  the  signs  of  legur 
gitation  are  so  much  more  prominent  than  those  of  stenosis  tiui 
the  latter  es(\ape  observation  altogether,  especially  in  the  tiiiid 
stage  of  the  disease,  when  the  typical  presystolic  roll  has  disap 
peared.  In  such  cjises  combined  stenosis  and  I'egiirgitation  is  to  1)8 
distinguished  from  pure  regurgitation  by  the  sharpness  of  the  fiilfc 
sound,  whieli  would  be  very  unusual  at  this  stage  of  a  case  of  port 
mitral  ri'gurgitation.  The  prevSence  of  reduplicated  second  sound,! 
**  doul)l(-slioek  sound  "  at  the  outset  of  the  ])rolonged  diastolic  pansfi 
and  of  great  irregularity  in  force  and  rhythm,  is  further  suggestin 
of  mitral  stenosis. 

jMitral  stenosis  is  apt  to  be  associated  with  haemoptysis,  wither 
gorg(Mnent  of  tlie  liver  and  ascites,  and  especially  with  arterial  em- 
l)olism.  Xo  other  valve  lesion  is  so  frequently  found  associated 
witli  eml)olism.  The  lungs  are  generally  very  voluminous,  and 
may  therefore  mask  an  increase  in  area  or  intensity  of  the  cardiac 
dulness. 

D iffrrenf lal  Diagnosis, 

I  have  already  discussed  the  difficulty  of  distinguishing  a  dcwible 
lesion  at  tlu»  mitral  valve  from  a  sunple  mitral  regurgitation  (see 
above,  ]>.  1>15V 

OtJu'r  nmrmurs  which  may  be  mistaken  for  the  murmur  of  nu- 
tral  sbMiosis  are : 

(ti)  Tlie  Austin  Flint  murmur. 

{h)  The  murmur  of  tricuspid  st<»nosis. 

(r)  A  rumbling  murmur  sometimes  heard  in  children,  after  ao 
attack  of  pericarditis. 
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(a)  The  Aiistiii  Flint  luunnur. 

In   18G3  Austin  Flint  studiccl  two  cases  in  which  during  life  a 
typical  presystolic  ruU  wa^  audililc  at  the.  ain-x  of  the  licuit,  yet  in 
vliicli  post  luoi-tfiu  the  mitrul  valvi>  pi-uvcd  tn  Ini  juTfct^tly  numial, 
and  the  only  Ivsion  pivscnit  was  iuu-tie  iiisutticit'ni'v.    'I'liiH  ohaciviition 
lias  since  been  vci-ificd  by  Osier,  ItrLimucll,  (luiriLiii^i',  and  iithei- com- 
petent observers.     At  the  MassuchuKi-tts  (iciirrul  llnsiiit^il  we  have 
liad  seven  sueh  easfs  with  autojisy.     ^Vt,  di-siiile  n.iijeatt?d  coufli- 
mation,  Flint's  obaei'vation  has  leniaincd  for  iK'sitly  forty  yeavs  un- 
known! to  physicians  at  large.      Its  iuiportaix-e  is  this :  Givwi  a  caso 
of  aortic  regurgitation — a  presystolic  iiiui'niur  at  the  ajiex  does  not 
necessarily  mean  stenosis  of  tbe  mitral  vah'o  evt^n  though  tho  mur- 
mur   has  the  typical  rolling  quality  and  is  acciiin|>auied  by  a  pal- 
pable thrill.     It  may  be  only  one  of  the  by-effects  of  the  aortic 
incompetency.     How  it  is  that  a  ]ircsysti)li(!  murmur  can  be  pro- 
duced at  the  apex  in  eases  of  aortic  i-egurj,'itut.i<iu  has  Iwen  much 
debated.     Some  believe  it  is  due  to  the  imi>act  of  the  aortic  regur- 
gitant stream  upon  the  ventricnlar  side  of  tbe  mitritl  valve,  iloatiiig 
it  out  from  the  wall  of  the  ventricle  so  as  to  bring  it  into  eout;u;t 
irith  the  stream  of  blood  descending;  from  the  left  anricle.     Otliei-3 
suppose  tliat  the  mingling  of  the  two  (currents  of  blood,  that  from 
the  mitral  and  that  from  the  aortic  orifice,  is  siithcieiit  t4)  produce 
the  murmur. 

Between  the  "  Austin  Flint  murmur  "  thus  defined  and  the  mnr- 
mnr  of  true  mitral  stenosis,  complicating  aortic  regurgitation,  diag- 
nosis may  be  impossible.  If  there  are  no  dilatatitm  of  the  mitral 
orifice  and  no  regurgitation,  either  from  tliia  canse  or  from  diit'onni- 
tiea  of  the  mitral  valve  itself,  any  evidence  of  engorgement  of  tho 
polmonaiy  circuit  (accentuation  of  tlie  })ulmonic  st'c-ond  sound, 
oedema  of  the  longs,  hemoptysis,  and  cougli)  speaks  in  favor  of  an 
actnal  narrowing  of  the  mitral  '\'»lve,  whilu  the  absents  of  sucli 
signs  and  the  presence  of  a  pi-edominating  hypertrophy  of  tlic  left 
Tentricle  tend  to  convince  ns  that  the  murmur  is  of  the  type  de- 
scribed by  Austin  Flint,  i.e.,  that  it  does  nnt  jiuint  to  any  sten- 
osis of  the  mitral  valve.  The  shai'p,  snapping  first  sound  and 
sTstolio  shock  eo  obaracteristic  of  mitral  stenosis  ait)  said  to  be 
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modified  or  absent  in  connection  with  murmurs  of  the  Anstin  FU 
type. 

(b)  Tricuspid  obstruction. 

Luckily  for  us  as  diagnosticians,  stenosis  of  the  tricuspid  nln  W 
is  a  very  rare  lesion.     Like  mitral  stenosis  it  is  manifested  by  il''-- 
presystolic  rolling  murmur  whose  point  of  maximum  intensity  i 
sometimes  over  the  traditional  tricuspid  area,  but  may  be  at  a  pent 
so  near  the  mitral  area  as  to  be  easily  confused  with  stenosis  d 
the  latter  valve.  Hc- 

The  difficulty  of  distinguishing  tricuspid  stenosis  from  nitnl  Hi 
stenosis  is  fui-ther  increased  by  the  fact  that  the  two  lesions  almoik 
invariably  occur  in  conjunction.  Hence  we  have  tui'O  presystolie 
munnurs,  perhaps  with  slightly  different  points  of  maximum  intft- 
sity  and  poSvsibly  with  a  diffei-ence  in  quality,  but  often  quite  la- 
distinguishable  from  eaA  other.  In  the  vast  majority  of  cases, 
therefore,  tricuspid  stenosis  is  first  i*ecognized  at  tlie  autopsy,  aid 
the  dia^'uosis  is  at  Ix'st  a  very  difficult  one. 

(r)  Broadbcnt,  lloscnbach,  and  others  have  noticed  in  children 
who  liave  just  j mussed  through  an  attac^k  of  pericarditis  a  rumbling 
niiiriiiur  near  the  ai)cx  of  the  lieai't,  which  suggests  tlie  munuurof 
mitral  stenosis.  It  is  distinguished  from  the  latt(»r,  however,  by  the 
absence  of  any  accentuation  of  the  first  sound  at  the  a()ex,  as  v^^ll 
as  by  the  cc^nditions  of  its  occurrence  and  by  its  transiency.  SuA 
cases  are  important,  sinct*  their  prognosis  is  much  more  favorable 
than  that  of  mitral  stenosis. 

]*hear  (Lt/nrrf,  September  21,  1895)  investigated  46  cases  in 
which  a  presystolic  murmur  was  observed  during  life  and  no  mitral 
lesion  found  at  anto])Ry.  In  17  of  these  there  was  aortic  regurgi- 
tation atautoj)sy;  in  20  of  these  there  was  adherent  x)ericardium 
at  auto])sy ;  in  9  nothing  more  than  dilatation  of  the  left  ventricle 
was  found.  In  none  of  these  (ia,ses  was  the  snapping  first  sound, 
so  common  in  mitral  stenosis,  recorded  during  life. 

It  sliould  Im»  remembered  that  patients  suffering  from  mitral 
stenosis  are  very  frccpiently  unaware  of  any  cardiac  trouble,  and 
seek  advic(j  for  anjemia,  wastinjx,  debility,  gastric  or  pulmonaiy 
complaints.     This  is  less  often  true  in  other  forms  of  valvular  dis- 
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Wc  should  be  espccriiilly  on  our  giuird  in  ciisc^s  of  supposed 

nervous  arrhythmia"  or  ** tobacco  heart,"  if  there  has  been  aii  at- 

of  rheimiatism  or  chorea  previously.     Such  cases  may  present 

signs  of  disease  except  the  irregularity — yet  may  turn  out  to 

mitral  stenosis. 

IV.  AoKTic  Regurgitation. 

Sheumatic  endocarditis  usually  occurs  in  early  life  and  most 
often  attacks  the  mitral  valve.     The  commonest  cause  of  aortic  dis- 
on  the  other  hand — arterio-sclerosis — is  a  disease  of  late  mid- 
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Fjo.  133.— Dlwftole  in  Aortic  Bf  iniixitatioa.   Tbe  blood  Ifi  flowing  bock  through  ttie  itumpy  and 

Incompetent  aortic  valves. 

die  life,  and  attacks  men  much  more  often  tluin  women.  AVlien 
we  think  of  aortic  regurgitation,  the  ])ieture  tliiit  rises  Ix^fore  us  is 
usually  that  of  a  man  past  middle  life  and  most  oft^^n  from  th(^ 
duses  who  live  by  manual  labor.  Nevertheless  eases  occur  at  all 
ages  and  in  both  sexes,  and  rheumatic  endocarditis  does  not  spare 
the  aortic  cusps  altogether  by  any  means. 

Whether  produced  by  arterio-sclerosis  extending  down  from  the 
aorta,  or  by  rheumatic  or  septic  endocarditis,  the  lesion  which  re- 
sults in  aortic  reg^orgitation  is  usually  n  thicken  in  fj  and  shoHeniiuj 
of  the  cusps  (see  Fig.  133).  In  rare  eases  an  aortic  cusp  may  be 
ruptured  as  4  r^olt  of  violent  muscular  effoi-t,  and  the  signs  and 


230  PHYSICAL  DIAGNOSIS. 

symptoms  of  regurgitation  then  appear  suddenly.  But  as  a  xde 
the  lesion  comes  on  slowly  and  insidiously,  and  unless  discovend 
accidentally  or  in  the  <»ourse  of  routine  physical  examination  it  m^ 
exist  unnoticed  for  years.  Dropsy  and  cyanosis  are  relatively  Itt 
and  rare,  and  the  synij)toms  which  first  appear  are  usually  those  at 
dysjHKVii  and  i)recordial  distress. 

It  is  a  disi)ut<»d  pohit  whether  relative  and  temj^orary  aoitie 
insufficiency  due  to  stretching  of  the  aortic  orifice  ever  occurs.  If 
it  does  occur,  it  is  cei*tainly  exceeduigly  rare,  as  the  aortic  ring  is 
very  toiigli  and  inelastic. 

Dilntatlnn  of  the  aortic  arch — practically  diffuse  aneurism— of 
curs  hi  almost  ei^ert/  rase  of  aortic  regurgitation,  and  produces  sev- 
eral important  physical  signs.  This  complication  is  a  very  well- 
known  one,  hut  has  not,  I  think,  been  sufficiently  insisted  on  in 
t(*xt-l)()()ks  of  physical  diagnosis.  It  forms  part  of  that  general 
enlargement  <^f  the  arterial  tree  which  is  so  characteristic  of  the 
disease. 

Physical  Signs. 

Inspection  reveals  more  that  is  important  in  this  disease  than 
in  any  other  vahnilar  lesion.  In  extreme  cases  the  patient's  face 
or  hand  may  blush  visibly  with  every  systole.  Not  infi-equeutly 
one  can  make  the  diagnosis  across  the  room  or  in  the  sti-eet  by  not- 
ing the  violent  throbbing  of  the  carotids,  which  may  be  such  as  to 
shakti  the  ])erson's  whole  head  and  trmik,  and  even  the  bed  on 
whieh  he  lii»s.  Xo  c>ther  lesion  is  so  a])t  to  cause  a  heading  of  the 
whole  ehest  and  a  bobbing  of  the  head,  and  no  other  lesion  so  often 
causes  a  bulging  of  the  ])reeordia,  for  in  no  other  lesion  is  the  en- 
largement of  the  heart  so  great  (ror  hovinum.  or  ox-heart).  The 
throl)bing  of  the  dilated  aorta  can  often  l)e  felt  and  sometimes  seen 
in  th(;  suprastmial  notch  or  in  the  second  right  inti^rspaiv.  Not 
only  th(^  carotids  but  the  subclavians,  the  brachials  and  radials, 
the  femoral  and  anterior  til>ial,  an<l  even  the  digital  and  dorsalis 
pedis  arteries  may  visibly  ])ulsat.e,  and  the  characteristic  jerking 
quality  of  the  ])ulse  may  be  seen  as  well  as  felt.  This  visible  ]ml- 
sation  in  the  j)eri])heral  arteries,  while  very  characteristic  of  aortic 
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lepirgitation,  U  occasionally  seen  in  cases  of  simple  hypertrophy  of 
"tte  heart  from  hard  muscular  work  {e.i/.,  in  athleh-3).     If  the  ar-J^ 
kties  arp  extensively  calcified,  their  pulsation  become  much  less  ^ 
nirked. 

The  peculiar  conditioua  of  the  circulation  wliereby  it  is  "  changed  . 
into  a  series  of  discontinuous  dischai^s  as  if  from  a.  catapult"  (All- 
batt)  throws  a  great  tensile  strain  upon  all  the  arteriott,  and  romiltK, 
in  almost  every  long-standing  case,  in  increasing  both  their  length 

PulMtlun  at  UiH  juitulum. 


FUI.  lU.— Aortic 


and  their  diameter.  The  risible  arterial  trunks  become  toi-tunus 
'  and  distended,  while  the  arch  of  the  auita  is  diffusely  dilated  and 
becomes  practically  an  aneurism  (seeJTig,  134).  With  i-ach  licait 
beat  the  snaky  ariieries  are  often  jerked  to  one  sidi?  as  well  as  made 
to  throb. 

Inspection  of  the  region  of  the  cardiac  impulse  almost  always  ■ 
Bhoirs  a  very  marked  displacement  of  the  aiiex  beat  lH>tli  downward 
and  outward  (bnt  especially  the  former),  corresponding  to  the  hy 
pertrophy  and  still  more  to  the  dilatation  of  tlie  left  vcutritlo, 
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which  is  usually  very  great,  and  to  the  downward  sag^ng  of  tta  I 
enlarged  aorta.  Dilatation  is  iu  this  disease  an  essentially  he\piiLl 
and  compensatory  process.  In  a  small  proportion  of  the  cusmI 
enlargement  of  tlie  lieart  is  to  he  demonstrated.  This  was  tniedl 
6  out  of  the  last  G7  cases  which  I  have  notes  of,  and  genendljl 
denotes  an  early  and  slight  lesion.  Not  at  all  iufrequentlTa 
finds  a  systolic  retraction  of  the  interspaces  near  the  1 
instead  of  a  systolic  impulse.  This  is  probably  due  to^ 
pressure  produced  within  the  chest  by  the  powerful  a 
an  hypertrophied  lieart.  In  the  suprasternal  notch  4 
as  well  as  sees  a  marked  systolic  pulsation  transmitted  l! 
of  the  dilated  aotta,  and  sometimes  mistaken  for  saccular  a 

Arterial  pulsation   of  the   liver  and  spleen  are  rarely  c 
strable  by  a  combination  of  sight  and  touch. 

Ciipillari/  Pulsation. 

If  oiiu  passes  the  end  of  a  pencil  or  other  hard  substance  onte 
or  twi(«  across  the  patient's  forehead,  and  then  watches  tlw  ml 
mark  so  produced,  one  can  often  see  a  systolic  flushing  of  theBjpo- 
Eemic  avi'a  with  euiOi  beat  of  the  heart.  This  is  by  far  tlie,  btrt 
iiK'thod  of  eliciting  this  phenomenon.  It  may  also  be  seen  it  a.^Hi 
slide  is  pressed  against  the  uiucous  membrane  of  the  Up  waWifU- 
tially  to  l)liuich  it,  or  if  one  presses  upon  the  finger-noil  ■o'HfH- 
tialiy  to  drive  the  tilood  fnmi  under  it;  but  in  both  theae  iw^ifyitnM 
ernir  may  result  from  inequality  in  the  pressure  made  by  tltt  ob- 
server iijion  the  glass  slide  or  upon  the  nail.  Yeiy  slig^hf  moTvmaiti 
of  the  oltserver's  fingers,  even  snch  as  are  caused  by  his  own  pulM, 
may  give  rise  to  changes  simulating  capillary  pulsation.  Capillary 
pulsation  of  normal  tissues  is  not  often  seen  in  any  condition  other 
than  aortic'  regurgitation,  yet  occasionally  one  meets  with  it  in 
diseases  whieli  produce  very  low  tension  of  the  pulse,  such  U 
phthisis  or  typhoid,  anitmie  and  neura-stlienic  conditions,  and  I 
have  twice  seen  it  in  ])erfe«^tly  hi'altliy  [mtsous.  In  such  cases  tie 
pulsation  is  usually  less  marked  than  in  aortic  regur^tatiOD. 
Barely  pulsation  may  l)e  detected  in  the  [peripheral  veins. 

'  Jamping  toothnche  uid  throbbing  felon  are  common  exatnplea  of  c^ill- 
lujpulaatioa  la  Inflamed  &nu. 
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Palpation. 
ftlpation  verifies  the  position  of  the  cardiac  impulse  and  the 
F     the    whole  chest  wall  suggested   liy  iiisjiectioii.     The 
'shock  u£  the  heart  is  very  powerful  aiid  deliberate  \iiilcaa  dilatation 
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/  suddenly  and  to  an  unusual  height,  then  collapses  poropletely 
1  with  great  rapidity  (pulsus  celer)  (see  Figs,  135,  l.'iC). 
This  tyjm  of  pulse,  which  is  known  as  the  "Oorrigiui  pulse"  or 
jratcr-hainmer  pulse,"  is  exaggerated  if  one  raises  the  patient's 
B  above  the  head  so  as  t«  make  the  foree  of  gravity  aid  in  einp- 
ing  the  artery-     The  quality  of  the  pulse  in  aortic  regurgitation 
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is  due  to  the  fact  that  a  large  yolnme  of  blood  is  suddenly  and  for 
cibly  thrown  into  the  aorta  by  the  hypertrophied  and  dilated  left 
ventricle,  thus  causing  the  characteristically  sharp  and  sudden  liie 
in  the  peripheral  arteries.  The  arteries  then  empty  themselTes  m 
two  dlnicttons  at  ance,  forward  into  the  capillaries  and  backwaid 
into  the  heart  through  the  incompetent  aortic  valves;  hence  fbe 
sudden  collapse  in  the  pulse  which,  together  with  its  sharp  and 
sudden  rise,  are  its  important  characteristics.  The  arteries  an 
large  and  often  elongated  so  as  to  be  thrown  into  curves. 

Kot  infrequently  one  can  demonstrate  that  the  radial  pulse  is 
delayed  or  follows  the  apex  impulse  after  a  longer  interval  than 
in  normal  persons.     While  compensation  lasts,  the  pulse  is  usuallv 
regular  in  force  and  rhythm.     Irregularity  is  therefore  an  espedaUy  )( 
(/rave  sigrif  much  more  so  than  in  any  other  valvular  lesion.  ^ 

Percussion. 

Percussion  adds  but  little  to  the  information  obtained  by  inspec- 
tion and  pali)ation,  but  verifies  tlie  results  of  these  methods  of  in- 
vestigation resi)e(*ting  the  increased  size  of  the  heart,  and  especially 
of  the  left  ventricle,  which  may  reach  enormous  dimensions,  espe- 
cially in  cases  occurring  in  young  persons.  The  heart  may  be 
increased  to  more  than  four  times  its  normal  weight. 

Auscultation, 

In  rare  cases  there  may  be  absolutely  no  murmur  and  the  diag- 
nosis may  be  impossible  during  life,  though  it  may  be  suspected 
by  rciison  of  the  abov(»-nientioned  signs  in  the  peripheral  arteries. 
But  although  the  murmur  is  seldom  entirely  absent,  it  is  often  so 
faint  as  to  l>o  easily  overlooked.  This  is  especially  true  in  cases 
occurring  in  elderly  ])eo])le,  and  when  the  patient  has  been  for  a 
considtM-ablc  time*  at  r(\st.  The  difficulty  of  recognizing  certain 
cases  i)t  aortic  regurgitation  during  life  is  shown  by  the  fact  that 
out  of  sixty-five  cases  of  aortic  regurgitation  demonstrated  at  au- 
topsy in  the  Ma^ssachusetts  General  Hospital,  only  forty -four  wew 
recognized  during  life. 
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la  Hifl  majority  of  cases,  however,  the  characteristio  JinstoUe 
murmur  is  easily  heard  if  one  listens  in  tlie  riglit  plat-o,  and  when 
heard  it  is  the  most  dhtinetire  and  trnut worthy  of  all  eartUuc  wur- 
muTt.  It  almost  invariably  puiuts  to  aurtio  regurgitation  and  to 
nothing  else. 

■     The  mvtrnmr  of  aortio  regurgitation,  as  has  Ix-en  already  lueii- 
tioDedf  wdiaatplio  in  time,'     Its  Duiximum  iiiteiisitr/ is  vsuall^  not 
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m  the  eonventionat  aortio  area  (second  ri{ikt  iittersjiace),  hut  on  the 
left  side  of  the  sternum  about  the  level  nf  Hie  fourth  Ivfi  costal  carti- 
lage. In  about  one-tenth  of  the  cases,  and  especially  when  the 
aortic  arch  is  much  dilated,  the  mui-mur  is  best  heard  in  the  con- 
Tentioaal  aortic  area.  Occasionally  there  are  two  ]iu{[its  at  which 
it  may  be  loudly  heard — one  in  tlie  seeond  rif^ht  interspace  and  the 
Otliet  at  or  near  the  apex  of  the  heai-t,  wliile  I)etwi-en  thenu  points 

1  Another  tnanniu',  ajatolic  iu  lima,  which  aluioHt  alwuys  accotiipa]ut.'B 
tlia  diaitallo  murmur,  la  usually  dua  tii  rmit^haiiing  of  the  eilgiia  of  tlio  nonic 
nlvM  or  to  dIUtatlon  of  tha  aortic  arch.  This  uiiuiuur  must  not  be  asaumcd 
to  niMHi  aortic  itenoaU  (aee  below,  p.  S^IS). 
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the  murmur  is  faint.  This  is  probably  due  to  the  fact  that  the 
left  ventricle,  through  which  the  murmur  is  conducted,  approaches 
the  surface  of  the  chest  only  at  the  apex,  while  the  intermediate  space 
is  occupied  by  the  right  ventricle,  which  often  fails  readily  to  trans- 
mit murmurs  produced  at  the  aortic  orifice.  Less  frequently  the 
murmur  of  aortic  regurgitation  is  heard  with  maximum  intensity 
at  the  second  or  third  left  costal  cartilage  or  in  the  region  of  the 
ensiform  cartilage  (see  Fig.  137). 

From  its  seat  of  maximum  intensity  (i.e.y  usually  from  the 
fourth  left  costal  cartilage)  the  murmur  is  transmitted  in  all  direc- 
tions, but  not  often  beyond  the  precordia.  In  about  one-third  of 
the  cases  it  is  transmitted  to  the  left  axilla  or  even  to  the  bad^ 
It  is  sometimes  to  be  heard  in  the  subclavian  artery  and  the 
great  vessels  of  the  neck;  ^in  other  cases  two  heart  sounds  are 
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Fig.  138.  -Short  Diastolic  Murmur  Not  RepIaciDp  the  Secood  Sound. 

audible  in  tlio  carotid,  but  no  murmur.  The  murmur  is  usually 
blowing  and  relatively  high  pitclied,  sometimes  musical.  Its  inten- 
sity varies  niiich,  but  is  most  marked  at  the  beginning  of  the  mur- 
mur, giving  the  inipvession  of  an  accent  there.  It  may  occupy  the 
wliole  of  diastole  or  only  a  small  portion  of  it — usually  the  earlier 
portion  (see  Fig.  138).  Late  diastolic  mummrs  are  rare.  The  mur- 
mur may  or  may  not  replace  the  second  sound  of  the  heart.  Broad- 
l)ent  Ijelieves  that  when  it  does  not  obliterate  the  second  sound, 
the  lesion  is  usually  less  severe  than  when  only  the  murmur  is  to 
be  heard.     Allbutt  dissents  from  this  opinion. 

In  listening  for  the  aortic  second  sound  with  a  view  to  gauging 
the  severity  of  the  lesion,  it  is  best  to  apply  the  stethoscope  over  the 
right  carotid  artery,  as  here  we  are  less  apt  to  be  confused  by  the 
murmur  or  by  the  ])ulnionic  second  sound. 

The  position  of  the  patient's  body  has  but  little  effect  upon  the 
murmur — less  than  upon  nmrmurs  produced  at  the  mitral  oiifiw. 
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The  first  sound  at  the  ax)ex  is  generally  loud  and  long.  There 
is  no  accentuation  of  the  pulmonic  second. 

Over  the  larger  peripheral  ai'teries,  especially  over  the  femoral 
artery,  one  hears  in  most  cases  a  sharp,  sliort  systolic  sound  (^'pis- 
tol-shot sound ")  due  to  the  sudden  filling  of  the  unusually  empty 
artery ;  this  sound  is  merely  an  exaggeration  of  what  may  be  heard 
in  health.  Pressure  with  the  stethoscope  will  usually  bring  out  a 
systolic  murmur  (as  also  in  health),  and  occasionally  a  diastolic 
murmur  as  well  (Duroziez's  sign).  This  diastolic  murmur  in  the 
peripheral  arteries,  obtained  on  pressure  with  the  stethoscope,  is 
practically  never  heard  except  in  aortic  regurgitation.  It  is  thought 
by  some  to  be  due  to  the  regurgitant  current  in  the  gi-eat  vessels 
which  in  very  marked  cases  may  extend  as  far  as  the  femoral  ar- 
tery. Duroziez's  sign  is  a  comparatively  rare  one,  not  prc^sent  in 
most  cases  of  aortic  regurgitation,  and  usually  disappears  when 
compensation  fails. 

Sammary  and  Differential  iJiagnosis, 

A  diastolic  murmur  heard  with  the  maximum  intensity  about 
Hie  fourth  left  costal  cartilage  (less  often  in  tliu  second  right  inter- 
space or  at  the  apex)  gives  us  abnost  complete  assurance  of  the 
existence  of  aortic  regurgitation.  From  i)ulmonary  regurgitation, 
an  exceedingly  rare  lesion,  the  disease  is  distinguished  by  tlie  ])re8- 
ence  of  predominating  hypertrophy  of  tlie  left  ventricle  with  a 
heaving  apex  impulse  and  by  the  following  arterial  })henoinena: 

(a)  Visible  pulsation  in  the  peripheral  arteries. 

(p)  Capillary  pulsation. 

(e)  "Corrigan'*  pulse. 

(d)  "Pistol-shot  sound"  in  the  femoral  ai'tery. 

(«)  Duroziez's  sign. 

(Tardiopnlmonary  murmurs  (see  page  197)  are  occasionally  dias- 
tolicy  but  are  very  markedly  influenced  by  position  and  by  resjnra- 
tiouy  while  aortic  murmurs  are  but  slightly  modified. 

The  very  rare  fimctional  diastolic  murmur,  transmitted  from  tlie 
yeins  of  the  neck  and  heard  over  the  base  of  the  heart  in  cases  of 
grave  ansemia,  may  be  obliterated  by  pressui-e  over  the  bulbus  jugu- 
laris.     Such  pressni'e  has  no  effect  upon  the  murmur  of  aortic  regur- 
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Imitation.  I  have  recently  re])orte(l  {JoJnis  Hopkins  BtdLj  Maj, 
i90fS)  three  caises  of  intense  anaemia  associated  with  diastolic  mvur- 
niurs  exactly  like  those  of  aoi-tic  regurgitation,  but  jn-oved  post 
mortem  to  be  independent  of  any  valvular  lesion  The  arteriil 
phenomena  were  not  mai-ked,  but  the  diagnosis  of  such  cases  is 
very  hard.     Luckily  they  are  rare.     The  origin  is  obscure. 

It  must  be  remembered  that  aortic  regurgitant  murmurs  are 
often  exceedingly  faint,  and  should  be  listened  for  with  the  greatest 
care  and  under  the  most  favorable  conditions. 

Estimation  of  the  Extent  and  Gravity  of  the  JLesiotu 

The  extent  of  the  lesion  is  roughly  proportional  to  — 

(a)  The  amount  of  hypei-trophy  of  the  left  ventricle. 

(//)  The  dt\t,'ree  to  which  the  pulse  collapses  during  diastole 
(provided  the  radial  is  not  so  much  calcified  as  to  make  collapse 
imi)()ssil)le). 

•   (r)  The  dc^'ree  to  whicli  the  murmur  replaces  tlie  second  sound 
as  lu'ard  over  the  ritjht  (tarotid  arttny  (Broadlx^nt). 

liTcj^^fularity  of  the  jmlse  is  a  far  more  serious  sign  in  this  dis- 
oas(»  tlijiii  ill  h'sioDs  of  tlie  mitral  valve,  and  indicates  the  beginning 
of  a  si'iious  failure  of  compensation. 

AuotlKT  grave  sign  is  a  diminution  in  the  intensity  of  the 
murjiiur. 

CoifiJjllCatiOTlS. 

( 1 )  J)ilf(t(ftio?i  of  the  Aorta. — Diffuse  dilatation  of  the  aortic  arch 
is  usually  assoc'iati'd  with  aortic  regurgitation  and  may  produce  a 
characteristic  area  of  dulness  to  the  right  of  the  sternum  (see  Fig. 
131).  Not  iufnHiuently  this  dilatation  is  the  cause  of  a  systolic 
munuur  to  be  heard  over  the  "egion  of  the  aortic  ai'ch  and  in  the 
great  vessels  of  the  neck. 

(2)  liOiKjhrninfj  of  the  Aortic  Valves. — In  almost  all  cases  of  aortic 
regurgitation  the  valves  are  sufficiently  roughened  to  produce  a 
systolic  murmur  as  the  blood  flows  over  them.  Tliis  murmur  is 
heard  at  or  near  the  conventional  aortic  area,  and  may  be  trans- 
mitted into  tlui  carotids.  (The  relation  of  these  murmurs  to  the 
diagnosis  of  aortic  stenosis  will  be  considered  with  the  latter  lesion.) 
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(3)  Tlie  return  of  arterial  blood  through  the  aortic  valves  into 
thi^  l^ft  ventnde  ]irodiiGCS  in  time  both  liyjtertropliy  ami  ililutation 
nf  tliiii  uhaiiilNtr,  and  rettults  nltimaUdy  in  a  atruti-hiiig  of  the  mitral 
oHHi^i!  whiuh  r<:ndert<  the  mitral  ciirtaiiiH  incompetent.  Tlie  result 
is  a  •'  relative  mUriU  insufficieaei/,"  i.e.,  one  in  which  the  initial  valve 
is  iiititvt  but  too  short  to  reach  across  the  oriiice  which  it  is  iif 
U;n<led  tu  close.  Such  an  insufficiency  of  the  mitral  occurs  in  most 
wuU-markfd  cases;  it  temporarily  relieves  the  overdistention  of  the 
left  ventricle  and  uft«-n  the  accompanying  angina,  although  at  the 
cust  of  eugorging  the  lungs.' 

(4)  The  Austin  Ftliit  Mitrnnir. — The  majority  of  cases  of  aortdo 
i^giir^tiition  are  accompanied  by  a  presystolic  murmur  at  the  apex, 
vhich  may  be  due  to  a  genuine  mitral  stenosis  or  may  be  piiiducvd 
in  the  manner  suggested  by  Austin  Flint.  (For  a  fuller  discussion 
of  this  murmur  see  above,  p.  227. ) 

(5j  Aortic  stmuisls  fivijuently  supervenes  in  cases  of  aortic  re- 
gurgitation, and  results  in  a  more  or  less  temporary  imprtivemeut  in 
the  patient's  condition.  It  has  Uie  effect  of  increasing  the  intensity 
of  the  diastolic  murmur,  since  the  regurgitating  stream  has  to  ])ass 
lugh  a  smaller  opening. 

The  general  risible  arterial  jiulsation  becomes  iivucli  leas  marked 
stenosis  supervenes  on  regurgitatiuti. 


AORTIC  STEN0SI3. 

Uncomplicated  aortic  stenosis  is  by  far  the  rarest  of  the  valvu- 

r  lesions  of  the  left  side  of  the  heart,  as  well  aa  the  most  difficult 

I  rpcogiiize.     Out  of  two  hmicb'ed  and  tifty-two  autopsies  made  at 

\  Massachusetts  General  Hospital  "u  cases  of  valvidar  disease 

lerc  was  not  one  of  uneumjilicated  aortic  stenosis.     Twenty-nine 

»ea  occurred  in  combination  with   aortic  regurgitation.     During 

|f«  the  diagnosis  of  aortic  stenosis  is  frequently  made,  but  often  on 

psutficient  ei-idence — i.e.,  upon  the  evidence  of  a  systolic  murmur 

ird  with  maximum  intensity  in  the  second  right  intercostal  space 

'  This  relative  inanfficiency  ot  the  mitral  vftlTehaabi-Biiieniieii  lia"s»fety- 
he"  aolloii,  but  Ihe  eafely  Is  bat  temporary  and  dearly  bought. 
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and  transmitted  into  the  vcbbcIs  of  the  iieck.  Sm-h  a  murinm  it 
indeed  occur  in  aurtic  stenosis,  but  is  by  no  means  pecnliarlol 
condition.  Of  the  other  diseases  which  pnjdmw  a  simiUr  msi 
more  will  be  said  under  DilfereutJal  Diagnosis. 

For  tlie  diagnosis  of  aortic  stenosia  we  need  the  foUnwitig< 
dence: 

(1)  A  systolic  murmur  heafd  best  in  the  second  right  tuteni 
space  and  transmitted  to  the  neck. 

(2)  The  charact(>nstic  pulse  (vide  infra). 

(3)  A  palpable  thi-ilt  (usually). 

(4)  Absence  or  great  enfeeblement  of  the  aortic  second  son 
Of  these  signs  the  characteristic  piil^ie  is  probalily  the  most 


portant,  and  no  diagnosis  of  aortic  stenosis  is  possible  witliout  it. 
The  heart  may  or  may  not  be  enlarged. 

£ach  of  these  poiuta  will  n*iw  !«  described  more  in  detail. 

(1)  The    Murmur, 
(a)  The  maxirnvm  intetislf;/  of  the  nmrmur,  as  has  already  been 
said,  is  usually  in  the  second  right  intercostal  space  near  the 
num  or  a  little  above  that  point  near  tlie  ste mo-clavicular  aiticulr 
tion,  but  it  is  by  no  means  uncommon  to  find  it  lower  dawn,  i^ 
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In  tbe  third,  fourth,  or  fifth  right  interspace,  uiul  occasionally  it  is 
best  heard  to  the  left  of  the  Btemum  in  tlie  second  or  third  inter- 
costal space,  (ft)  The  ttmn  of  the  murmur  is  lutu  ni/xtu/k  ;  tliat  ist, 
it  follows  the  apex  impulse  at  an  appreciable  intcrvalt  contrasting 
in  this  respect  with  the  systolic  murmur  usually  t-o  be  lioaiil  in 
mitral  re^rgrltation.  (e)  The  murmur  is  usually  teidrlij  trmusmit- 
Ud,  often  beiiif;  audible  over  the  whole  chest  ami  oeeauionally  ovtT 
tbe  aknll  and  the  arterial  trunks  of  the  exti'emities  (see  Fig.  140). 
It  is  usually  heard  less  well  over  that  portiou  of  tlie  precordia  oc- 
cupied by  the  right  ventricle,  while,  on  tlie  othi-r  hand,  it  is  r<da- 
tively  loud  in  the  region  of  the  apex  i]U]mlsi>,  whither  it  ia  trans- 
mitted through  Uie  left  ventricle.     The  same  line  of  transmission 


no.  l«a.—AOftle  swarfs.  Tba 


Bie  whole  chtist. 


was  mentioned  above  as  characteristic  of  the  murmur  of  aoHic  ro* 
^r^tation  in  many  cases.  The  murmur  is  also  to  \x  hi'ai-d  ovit 
the  carf»tids  and  subdavlana,  and  can  oftt-n  l*  traced  over  the  tlm- 
racic  aorta  along  the  spine  and  down  the  amis. 

Until  compensation  fails  the  murmur  is  apt  to  be  a  very  loud 
one,  especially  in  the  recumbent  position;   it  is  occasionally  au- 
dible  at   some  distance  from  the  clu-Rt,  and  is  often  roujth  and 
vibrating,  sometimes  musical  or  croaking.     Its  length  is  unusually 
16 
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grt^iit,  exteiiiling  throughout  the  whole  of  systole,  WiWUiig 
there  are  oecaHioual  exceptiuiis.     The  first  aauiitl  in  th«  N 
gioii  IB  altogether  obliterati^d,  as  a  rule,  and  the  attOcA  H 

either  abseut  nv  very  fiiehle.' 

(2)  T/i«  tuUe, 
Owing  to  the  opposition  eucmmtered  by  the  left  t 
its  attempt  to  force  blood  iuto  the  aorta,  its  contraction  it  H| 
be  prolouged;  hence  the  pulse  wave  rUts  gradually  and  tiiierM'M 
away  sluwly.  This  13  shown  ^-ery  well  in  aphygmograpliic tji 
(see  Fig.  141 ),  But  further,  the  blood  thrown  into  the  fcinabj^ 
left  ventricle  is  prevented,  by  the  narrowing  of  the  aurtie  ti 
from  atriking  upon  and  expanding  the  arteries  with  iUOl' 
force ;  hence  the  pulse  wave  is  nut  only  slow  to  rise  hut « 


hinght,  contrasting  etroiigly  with  the  powei'ful  apex  beat  (^ 
panitts").  Again,  the  delay  in  the  emptying  of  the  left  Tcntw 
brought  about  by  the  obstruction  at  the  aortic  valves,  retlders  i 
contractions  of  the  heart  relatively  infrequent,  and  hence  tiie  pi 
is  infrequent  (pulmis  rartm)  as  well  as  small  and  slow  to  rise.  1 
"pii/mig  rams,  paritua,  tardus  "  is,  therefoi-e,  a  most  constant  I 
important  point  in  diagnosis,  but  unfoi-tunately  it  is  to  be  I 
in  jwrfeetiou  only  in  the  vrt/  rare  oases  in  which  aortic  stem 
oceurs  uncomplieated.  Wlien  stenosis  is  comltined  with  regurgi 
tion,  as  is  almost  always  the  ease,  the  above -described  qualitiea 
the  pulse  are  greatly  mudilied  as  a  i-esult  of  the  re^irgiUtiun. 

'  "OccABionnlly,  as  noted  by  W.  II.  DickinMn,  there  is  a  inuaiciU  mun 
ol  great  Intensity  in  the  TP^ion  of  Ihy  ap*x.  probnb1y<1ue  touiitigfaiii 
tloii  nt  high  prcMure  llirougL  thu  mitral  valve."— OstKii, 
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IS  also  to  be  rememl)ered  that  the  }mlse  of  aortu;  stenosis  is  by  no 
means  unaltei-able  aiid  does  not  exhibit  its  typical  i»latoau  at  all 
tinit'S. 

A  less  eharaeteristiCy  but  deeideiUy  fi-equeiit,  variation  iii  the 

pulse  wave  of  aortic  stenosis  is  the  anarrotlc  curve.     The  slow, 

long  pidse  with  a  long  plateau  at  the  summit  is  seen  also  in  some 

cases  of  mitral  stenosis  and  renal  disease,  and  is  not  ix^culiar  to 

aortic  stenosis,  but  taken  in  connection  with  the  other  signs  of  the 

disease  it  has  great  value  in  diagnosis. 

(3)  The  Thrill. 

In  the  majority  of  cases  an  intense  purring  vibration  may  be 
felt  if  the  hand  is  laid  over  the  upi>er  portion  of  the  stern imi,  espe- 
cially over  the  second  right  intercostal  space.  This  thrill  is  con- 
tinued into  the  carotids,  can  occasionally  be  felt  at  the  apex,  and 
wwly  over  a  considerable  ai-ea  of  the  chest.  It  is  a  very  imi)ortant 
aid  in  the.  diagnosis  of  aortic  stenosis,  but  is  by  no  means  pathog- 
^woonu^  since  aneurism  may  produce  a  jjrecisely  similar  \'ibration 
of  the  chest  wall. 

The  heart  is  slightly  enlarged  to  the  left  and  downward  as  a 
^,  but  the  apex  impulse  is  unusually  indistinet,  *'  a  well-defined 
*nd  deliberate  push  of  no  great  violence"  (Ihoadbent).  Corre- 
sponding to  the  protracted  sustained  systole  the  first  sound  at  the 
•pex  is  dull  and  long,  but  not  veiy  loud. 

Differential  Dukjh osis. 

A  systolic  murmur  heard  loudest  in  the  second  right  intercostal 
•pace  is  by  no  means  i)eculiar  to  aortic  stenosis,  but  may  be  due  to 
•^y  of  the  following  conditions : 

(ff)  Roughening,  stiffness,  fenestration,  or  slight  congenital  mal- 
lonaation  of  the  aortic  valves. 

(ft)  Roughening  or  diffuse  dilatation  of  the  arch  of  the  aorta. 

(«)  Aneurism  of  the  aorta  or  innominate  artery. 

(rf)  Functional  murmurs. 

(e)  Pulmonary  stenosis. 

(/)  0])en  ductus  arteriosus. 

{3)  Mitral  regurgitation. 
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(a  and  b)  The  great  majority  of  such  systolic  murmurs  at  tha 
base  of  the  heart,  first  appearing  after  middle  life,  are  due  to  the 
causes  mentioned  above  under  a,  b,  and  c.  In  such  cases  it  is  usu- 
ally combined  with  accentuation  and  ringing  quality  of  the  aortie 
second  sound  owing  to  the  ai'terio-sclerosis  and  high  arterial  tension 
associated  with  the  changes  which  produce  the  murmur.  This 
accentuation  of  the  aaiiic  second  sound  enables  us,  except  in  extraor- 
dinarily rare  eases,  to  exclude  aortic  stenosis,  in  which  the  intensitj 
of  the  aortic  second  sound  is  almost  always  much  reduced. 

Diffuse  dilatation  of  the  aorta,  such  as  often  accompanies  aortie 
regurgitation,  is  a  frequent  cause  of  a  systolic  murmur  loude^  in 
the  second  right  interspace.  This  may  be  recognized  in  certain 
cases  by  the  characteristic  area  of  dulness  on  percussion  and  by  iti 
association  witli  aortic  regurgitation  of  long  standing  (see  Fig.  134). 

Roughening  of  the  intima  of  the  aorta  (endaortltis)  is  always  to 
be  suspected  in  elderly  patients  with  calcified  and  tortuous  periph- 
eral arteries,  and  such  a  condition  of  the  aoi'ta  doubtless  favors  the 
occurrence  of  a  murmur,  especially  when  accompanied  by  a  slight 
degi-ee  of  dilatation.  The  absence  of  a  thrill  and  a  long,  slow 
pulse  with  a  low  maximum  serves  to  distinguish  such  murmurs 
from  those  of  aortic  stenosis. 

(c)  Aneurism  of  the  ascending  arch  of  the  aorta  or  of  the  in- 
nominate artery  may  give  rise  to  every  sign  of  aortic  stenosis  except 
the  charac^teristic  pulse  and  the  diminution  of  the  aortic  second 
sound.  In  aneurism  we  may  have  a  well-marked  tactile  thrill  and 
a  loud  systolic  murmur  transmitted  into  the  neck,  but  there  is 
usually  some  pulsation  to  be  felt  in  the  second  right  intercostal 
space  and  often  some  difference  in  the  pulses  or  in  the  pupils,  as 
well  as  a  history  of  pain  and  symptoms  of  i)ressure  upon  the  tra- 
chea and  bronchi  or  recurrent  laryngeal  nerve.  In  aneurism  the 
aortic  second  sound  is  usually  loud  and  accompanied  by  a  shocky 
and  the  pulse  shows  none  of  the  characteristics  of  aortic  stenosis. 

(f/)  Functional  murnmrs,  sometimes  known  as  "haemic,"  are 
occasionally  best  heard  in  the  aortic  area  instead  of  in  their  usual 
situation  (second  left  intercostal  space).  They  occur  especially  in 
young,  anaemic  persons,  are  not  accompanied  by  any  cardiac  en* 
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largement,  by  any  palpable  thrill,  ajiy  iliminiitioii  in  the  aortic 
second  sound,  or  any  distiuetire  abnormalities  in  the  pulse. 

(e)  Pulmonary  stenosis,  a  rare  lesion,  is  manifested  by  a  sys- 
tolic murmur  and  by  a  thrill  wliose  maximum  intensity  is  usually 
on  the  left  side  of  the  stenium.  In  the  rare  aist'n  in  which  this 
murmur  is  best  heard  in  the  aortic  ai'ea  it  may  Im  distinguished 
from  the  murmur  of  aortic  stenosis  by  the  fact  tliat  it  is  not  trans- 
mitted into  the  vessels  of  the  neck,  has  no  effect  ui>oii  the  aortic 
second  sound,  and  is  not  accompanied  by  tlie  characteristic  changes 
in  the  pulse. 

(/)  The  murmur  due  to  persistence  of  the  ductus  arteriosxis 
may  last  through  systole  ajid  into  diastolic ;  it  may  !«  a(!compaiiied 
by  a  thrill,  but  does  not  affect  the  aoitic  second  sound  nor  the 
piilse. 

{g)  The  systolic  munnur  of  aortic  stenosis  may  be  heard  loudly  at 
the  apex,  aad  hence  the  lesion  may  bo  mistaken  for  mitral  rognr- 
gitation.  But  the  maximum  intensity  of  the  murmur  of  aortic 
stenosis  is  almost  invariably  in  the  aortic  an'a,  and  its  assflciatioti 
with  a  thrill  and  a  long,  slow  pulse  should  enable  us  easily  to  dif- 
ferentiate the  two  lesions. 

By  the  foregoing  difCerentiai  aortic  stenosis  may  lie  distinguished 
trom  the  other  conditions  which  resemble  it,  j"""'"^''^  ^^  oreiirs 
tmeompiicated,  but  unfortunately  this  is  very  ran'.  As  a  rule,  it 
occurs  in  connection  with  aortic  regurgitation,  an<l  its  eharaet^'Hstic 
signs  are  therefore  oI>scured  or  greatly  modified  by  the  signs  of  the 
latter  disease.  We  may  suspect  it  in  such  cases  (provided  the  mi- 
tral valve  is  suiBcient)  when  we  have,  in  addition  to  the  signs  of 
aortic  regurgitation,  a  systolic  munnur  and  palj>able  thiill  in  the 
asrtic  area  transmitted  into  the  gi-eat  vessels,  a  modification  of  the 
Corrigan  pulse  in  the  direction  of  the  "j'ulsus  tmiliis,  r<ini8,  par- 
vM,"  and  less  visible  arterial  pulsation  than  is  to  be  expected  in 
pure  aortic  regurgitation. 

Occasionally  one  can  watch  the  develojunentof  an  aortic  steno- 
sis out  of  what  was  formerly  a  piu-e  regurgitant  lesion,  the  stenosis 
gradually  modifying  the  charactei-istics  of  the  previous  condition. 
One  mast  be  careful,  however,  to  exclude  a  relative  mitral  insuffi' 


246  PHYSICAL  DIAGNOSIS. 

ciency  which,  as  has  been  already  mentioned  above,  is  very  apt  to 
supervene  in  cases  of  aortic  disease,  owing  to  dilatation  of  the  mi- 
tral orifice,  and  wliich  may  modify  the  characteristic  signs  of  aortie 
regurgitation  very  much  as  aortic  stenosis  does. 

TRICUSPID   REGURGITATION. 

Endocarditis  affecting  tlie  tricuspid  valve  is  rare  in  post-fiBtal 
life ;  iu  tlie  tVjetus  it  is  not  so  uncommon.  In  cases  of  ulcerativB 
or  ]nalignant  endocarditis  occuring  in  adult  life,  the  tricuspid  valve 
is  occasionally  involved,  but  the  majority  of  cases  of  tricuspid  dis- 
ease occur  as  a  result  of  disease  of  the  mitral  valve  and  in  the  follow- 
ing manner :  IIypertroi)hy  of  the  right  ventricle  occurs  as  a  result 
of  tlie  mitral  disease*,  is  followed  in  time  by  dilatation,  and  with 
this  dilatation  comes  a  str(»t(!liing  of  the  ring  of  insertion  of  the 
tricuspid  valve,  and  hence  a  regurgitation  through  that  valve.  Tri- 
cusi)id  rcgui'gitation,  then,  occurs  in  the  latest  stages  of  almost 
every  (•a,si',  of  mitral  disease*  and  sometimes  during  the  severer  at- 
tacks of  failing  compensation. 

Out  of  405  autopsies  at  Guy's  Hospital  in  which  eWdence  of 
tricuspid  regurgitation  was  found,  271,  or  two-thirds,  resulted  from 
mitral  disejuse,  GS  from  myocardial  degeneration,  55  from  pulmonary 
disease  (laon  el  litis,  emphysema,  cirrhosis  of  the  lung).  Very  few  of 
these  cases  liad  be^n  diagnosed  during  life,  and  in  all  of  them  the 
valve?  was  itself  healthy  but  insufficient  to  close  the  dilated  orifice. 

Gibson  and  some  other  writers  believe  that  temporaiy  tricuspid 
regurgitation  is  the  commonest  of  all  valve  lesions,  and  results  from 
weakening  of  the  right  ventricle  in  connection  with  states  of  anae- 
mia, giistric  atonv,  fever,  and  many  other  conditions.  It  is  very 
difficult  to  ])r()V(;  or  disprove  such  an  assertion. 

Tricus])id  regurgitation  is  often  referred  to  as  serving  like  the 
o]HMiing  of  a  ".s7///'/// yv^//v' "  to  relie*ve  a  temporary  ] mlm on ary  en- 
gorgement. This  *•  safety-valve ''  action,  however,  may  be  most 
disastrous  in  its  eonsequences  to  the  organism  jis  a  whole,  despite 
the  temporary  relief  which  it  atfords  to  the  overfilled  lungs.  The 
engorgement  is  sim2)ly  transferi'ed  to  the  liver  and  thence  to  the 
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ibdominal  organs  and  the  lower  extremities,  so  that  as  a  nile  the 
advent  of  tricuspid  regurgitation  is  recognized  not  as  a  relief  but 
as  a  serious  and  probably  fatal  disaster. 

Physical  Siff?is. 

(1)  A  systolic  murmur  is  heai-d  loudest  at  or  near  the  fifth  left 
costal  cartilage. 

(2)  Systolic  venous  pulsation  in  the  jugulars  and  in  the  liver. 

(3)  Engorgement  of  the  right  auricle  producing  an  area  of  dul- 
ness  beyond  the  right  sternal  margin. 

(4)  Intense  cyanosis. 

(1)  The  Murmur, — The  maximum  intensity  of  the  systolic  mur- 
mur of  tricuspid  regurgitation  is  usually  near  the  jiuujtiou  of  the  fifth 
or  sixth  left  costal  cartilages  with  the  sternum.  Leul)e  finds  the 
murmur  a  rib  higher  up,  but  it  is  generally  agi-eed  that  tlie  tricuHi)id 
area  is  a  large  one,  so  that  the  murmur  may  be  heai'd  auyAvhere 
over  the  lower  part  of  the  stemimi  or  even  to  the  right  of  it.  On  the 
other  hand,  there  are  some  tricusj)id  mui'uiurs  which  are  best  heard 
at  a  point  midway  between  the  apex  impulse  and  the  eusiform  carti- 
lage. The  murmur  is  not  widely  transmitU^d  and  is  usutUly  inaudi- 
ble in  the  back ;  at  the  end  of  expiration  its  intensity  is  increased. 

In  some  cases  we  have  no  evidence  of  tricusj)id  regurgitation 
other  than  the  murmur  just  descril^ed,  but — 

(2)  Of  more  importance  in  diagnosis  is  the  pi*esence  of  a  sys- 
tolic pulsation  in  the  external  jugular  veins  and  of  the  liver,  which 
unfoitonately  is  not  always  present,  Imt  Avhieh  when  present  is 
pathognomonic.  I  have  already  explained  (see  p.  88)  the  distinc- 
tion between  true  systolic  jugular  pulsation,  whiiOi  is  i)ractieally 
pathognomonic  of  tricuspid  regurgitation,  and  simi)le  presystolic 
undulation  or  distention  of  the  same  veins,  which  has  no  necessary 
relation  to  this  disease.  The  decnsive  test  is  the  effort  ])er]nanently 
to  empty  the  vein  by  stroking  it  upward  from  Udow.  If  it  in- 
stantly refills  from  below  and  continues  to  pulsate,  tricuspid  regur- 
gitation is  almost  certainly  present.  If,  on  the  other  hand,  it  does 
not  refill  from  below,  the  cause  must  be  sought  elsewhere. 
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Pulsation  in  the  liver  must  be  distmguislLed  from  the  "jogffBS' 
motioi)  which  may  be  ti-ansmitted  to  it  from  the  abdoiuiual  Bortin 
from  the  right  ventricle.  To  eliminate  these  transmitted  imi«ki 
one  must  be  able  to  grasp  the  liver  biinanually,  oue  hand  in 
anil  one  i-csting  on  the  loH'er  ribs  behind,  and  to  feel  it  distindljo- 
paiul  with  every  systole,  or  else  to  take  its  edge  in  the  hand  ml 
to  feul  it  enlarge  in  one's  grasp  with  every  beat  of  the  tmit 


Fill.  US.— TrtoiBplrt  lt*BvirgltatIi 


Tbe  murmur  la 


I'ifssiivc  upon  tli<!  liver  often  causes  increased  distention  and  pulsa- 
tion of  the  external  jugulars  if  trieus])id  regurgitation  is  present 

(I!)  Enlargement  of  the  lieai't,  Inith  to  the  right  and  to  the  left, 
as  well  as  downward,  can  usually  be  demonstrated.  In  rare  cases 
a  dilatation  of  the  right  auriele  may  be  suggested  by  a  percussion 
outline  sm-h  a.s  that  shown  in  Fig.  142, 

,  The  pulnioriie  seeniul  sounil  is  usually  not  accented.  The  iin- 
poi'tance  of  this  in  dilTerential  dia^iosia  will  be  mentioned  pres- 
ently. If  a  juogn'ssivp,  diminution  in  the  intensity  of  the  sound 
occurs  under  observation,  the  prognosis  is  very  grave. 

(4)  ('yanosis  is  usually  very  great,  and  dysjinoea  and  pulmonaif 
ceduma  often  make  the  patient's  condition  a  desperate  one. 
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jyifferential  Diagnosis, 

The  statistics  of  the  cases  autopsied  at  the  ^rassachusetts  Gen- 
eral Hospital  show  that  tricusi)id  regurgitation  is  less  often  recog- 
uized  during  life  than  any  other  valvular  lesion.  The  diagnosis 
was  made  ante  mortem  on  only  five  out  of  twenty-nine  cases. 
This  is  due  to  the  following  facts : 

(a)  Tricuspid  regurgitation  may  be  present  and  yet  give  rise  to 
no  i>hysical  signs  which  can  be  recognized  during  life. 

(b)  Tricuspid  regurgitation  occurs  most  frequently  in  connec- 
tion with  mitral  regurgitation;  henc^  its  signs  are  frequently 
masked  by  those  of  the  latter  lesion.  It  is,  then^fore,  a  matter  of 
great  importance  as  well  as  of  great  difficulty  to  distinguish  tricus- 
pid regurgitation  from 

(1)  Mitral  Regvrfjitation. 

The  difficidties  are  obvious.  The  murmur  of  mitral  regurgita- 
tion has  its  maximum  intensity  not  more  than  an  inch  or  two  from 
the  point  at  which  the  tricuspid  murmur  is  lH*st  heard.  I^oth  are 
systolic  in  time.     They  are,  therefore,  to  be  distinguished  only — 

(a)  In  case  we  can  demonstrate  that  there  are  two  areas  in 
which  a  systolic  murmur  is  heard  with  relatively  great  intensity, 
with  an  intervening  space  over  which  the  murmur  is  less  clearly  to 
be  heard  (see  Fig.  143). 

(/>)  Occasionally  the  two  systolic  munnurs  are  of  different  pitch 
or  of  different  quality,  and  may  be  thus  distinguished. 

(tf)  Tricuspid  murmurs  are  not  transmitted  into  the  left  axilla 
and  are  rarely  audible  in  the  back,  and  this  fact  is  of  viilue  in  case  we 
have  to  distinguish  between  uncomplicated  tricusj^id  regurgitation 
and  uncomplicated  mitral  regurgitation.  Unfortuiiatt»ly  tliese  le- 
sions are  very  apt  to  occur  simultaneously,  so  that  in  ])ractice  our 
efforts  are  generally  directed  toward  distinguisliing  In^tween  a  pure 
mitral  regurgitation  and  one  complicated  by  tricusj»i(l  regurgitation. 

(d)  In  cases  of  doubt  the  phenomena  of  venous  jmlsation  in  the 
jngnlars  and  in  the  liver  are  decisive  if  present,  but  tlieir  absence 
proves  nothing. 
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(e)  Accentuation  of  the  pulmonic  second  sound  is  almost  invr 
riably  present  in  uncompUcated  mitral  disease  and  is  apt  to  diaip- 
pear  in  case  the  tricuspid  be^s  to  leak,  since  engorgement  of  die 
lungs  is  thereby  for  the  time  relieved,  but  in  many  cases  the  pol- 
monio  second  sound  remains  most  unaccountably  strong  even  wha 
the  trial spid  is  obviously  leaking. 

(2)  From  "  functional "  systolic  murmurs  tricuspid  insufflcieDc; 
may  generally  be  distinguished  by  the  fact  that  its  murmnp  is  beat 


Fro.  »,X— Two  SyBtolU-  Mumiiire  (Mllml  and  Trltuspld)  wllh  a"Vuitablnfr  Point "  tatPtOB. 

lieiird  in  the  noifjhborhood  of  the  ensiform  cartilage,  and  not  in  the 
seiroiul  rij^lit  intercostal  sjiace  where  most  functional  murmurs  have 
their  seat  of  maximum  intensity.  Functional  murmurs  are  unac* 
conijianied  by  venous  jiulsation,  eai'diac  dilatation,  or  cyanosis. 

(.'})  Occasioimlly  a  pericardial  friction  rub  simulates  the  mur- 
luur  of  tricuspiil  insuffipiency,  but,  as  a  i-ule,  pericardial  friction  is 
much  more  irregiihir  in  tlie  time  of  its  occurrence  and  is  not  regn- 
lai'ly  synchronous  with  any  definite  portion  of  the  cardiac  cycle. 

TmorspiD  Stenosis, 

One  of  the  rarest  of  valve  lesions  is  narrowing  of  the  tricuspid 
valve.     No  case  has  cyme  under  my  observation,  and  in  1898,  Her* 
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rick  was  able  to  collect  but  154  cases  from  the  world's  literature. 
Out  of  these  154  cases,  138,  or  90  per  cent,  were  combined  with 
mitral  stenosis,  and  only  12  times  has  tiicuspid  stenosis  been  known 
to  occur  alone.'  These  observations  aecount  for  the  fa(;t  that  tri- 
cuspid stenosis  has  hardly  ever  been  reeojjniized  during  life,  since  the 
murmur  to  which  it  gives  rise  is  identical  in  time  and  quality  and 
nearly  identical  in  position  with  that  of  mitral  stenosis.  Narrow- 
ing of  the  tricuspid  valve  is  to  be  diagnosed,  therefore,  only  by  the 
recognition  of  a  presystolic  murmur  best  lieard  in  thi»  tricuspid  area 
and  distinguished  either  by  its  pitch,  quality,  or  j)osition  from  the 
other  presystolic  murmur  due  to  the  mitral  stenosis  wliich  is  almost 
oertala  to  accompany  it. 

The  heart  is  usually  enlarged,  especially  in  its  transverse  direc- 
tion, but  the  enlargement  is  just  such  as  mitral  stenosis  produces, 
and  does  not  aid  our  diagnosis  at  all. 

The  diagnosis  is  still  further  complicated  in  many  eases  by  the 
presence  of  an  aortic  stenosis  in  addition  to  a  simihir  li'si(;u  at  the 
tricuspid  and  mitral  valves,  so  that  it  seems  likely  that  in  the  future 
as  in  the  past  the  lesion  will  be  discovered  first  at  autopsy. 

Pulmonary  Regurgitatiox. 

Organic  disease  of  the  pulmonaiy  valve  is  exc-essively  rare  in 
post-foetal  life,  but  may  occur  as  part  of  an  acute  ulcerative  or 
septic  endocarditis.  A  temporart/  fmictional  regurgitation  tlirough 
the  pulmonary  valve  may  be  brought  about  by  any  cause  producing 
very  high  pressure  in  the  pulmonary  artery,  I  have  known  two 
medical  students  with  perfectly  healthy  hearts  who  were  able,  by 
prolonged  holding  of  the  breath,  to  produce  a  short,  high-i)itched 
diastolic  murmur  best  heard  in  the  second  and  tliird  li^ft  intercostal 
spaces  and  ceasing  as  soon  as  the  breath  was  let  out.  Of  the  cx^eur- 
rence  of  a  murmur  similarly  produced  under  pathological  condi- 
tions, especially  in  mitral  stenosis,  much  has  been  written  by 
Graham  Steell. 

1  Oat  of  87  caaee  collected  from  the  post-mortem  records  of  Guy's  Hos- 
pital, 85,  or  97  per  cent,  were  associated  with  still  more  extensive  mitral 
stenosis. 
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From  the  diastolic  murmur  of  aortic  regurgitation  we  may  dit* 
tinguish  the  diastolic  murmur  of  pulmonary  incompetency  bj  the 
fact  that  the  latter  is  Ix^st  heard  over  the  pulmonary  valve,  is  nevfi 
transmitted  to  the  apex  of  the  heart  nor  to  the  great  vesselB,  and 
is  never  associated  with  a  Corrigan  pulse  nor  with  capillary  pulsa- 
tion.* The  riglit  ventricle  is  hypertrophied,  the  pulmonic  second 
soimd  is  sharply  accented  and  followed  immediately  by  the  murmur. 
Evidences  of  septic  embolism  of  the  lungs  are  frequently  present 
and  assist  us  in  diagnosis.  The  regurgitation  which  may  taks 
place  through  the  rigid  cone  of  congenital  pulmonary  stenosis  is 
not  recognizable  during  life. 

Pulmonary   Stenosis. 

Among  the  rare  congenital  lesions  of  the  heart  valves  this  is 
probably  the  commonest.  The  heart,  and  particularly  the  right 
ventricle,  is  usually  much  enlarged.  There  is  a  history  of  cyanosis 
and  dyspnoea  since  birth.  Pulmonary  tuberculosis  complicates  from 
one-fourth  to  one-third  of  all  cases.  A  systolic  thrill  is  usually  to 
be  felt  in  tlie  second  left  intercostal  space,  and  a  loud  systolic  mur- 
mur is  heard  in  the  same  area.     The  pulmonic  second  sound  is  weaL 

The  region  in  which  this  murmur  is  best  heard  has  been  happily 
termed  the  *^  re f/ioji  of  romance '^  on  account  of  the  multiplicity  of 
niyst^^rious  murniura  which  have  been  heard  there.  The  systolic 
murmur  of  pubiionary  stenosis  must  be  distinguished  from 

(a)  Functional  murmurs  due  to  anaemia  and  debility  or  to  severe 
muscular  exertion,  and  possibly  associated  with  a  dilatation  of  the 
conus  arteriosus. 

(b)  Uncoveruig  of  the  conus  arteriosus  through  lack  of  expan- 
sion of  the  lung. 

(r)  Aortic  stenosis. 

(rf)  Mitral  regurgitation. 

(e)  Aneurism. 

(/')  lloughening  of  the  intima  of  the  aortic  arch. 

I  By  registering  the  variations  of  pressure  in  the  tracheal  column  of  air 
Gerhardt  has  shown  graphically  that  a  systolic  pulsation  of  the  pulmonary  c^>- 
illaries  may  occur  in  pulmonary  regurgitation.  With  the  stethoscope  a  sy^- 
tolic  whiff  may  be  heard  all  over  the  lungs. 
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(aand  b)  Fimotional  murmurs,  and  those  produced  in  the  conus 
irterioBOS,  are  rarely  if  ever  accompanied  by  a  thrill,  ai*e  rarely  so 
load  as  the  murmur  of  pulmonary  stenosis,  and  are  not  associated 
with  dyspnoea,  cyanosis,  and  enlargement  of  the  right  ventricle. 

(r)  The  murmur  of  aortic  stenosis  is  usually  upon  the  right  side 
of  the  sternum  and  is  transmitted  to  the  neck,  whereas  the  murmur 
of  pdmonary  stenosis  is  never  so  transmitted  and  is  not  associated 
vith  characteristic  changes  in  the  pulse  (see  above,  p.  242). 

(d)  The  murmur  of  viitral  regurfjitntioti  is  occasionally  loudest 
in  the  region  of  the  pulmonaiy  valve,  but  differs  from  tlie  murmur 
of  pahaonary  stenosis  in  being,  as  a  rule,  transmitted  to  the  back 
and  axilla  and  associated  with  an  accentuation  of  tlu3  pulmonaiy 
Koond  sound. 

(e)  Aneurism  may  present  a  systolic  luunuur  and  thrill  similar 
to  those  found  in  pulmonary  stenosis,  but  may  usually  be  distin- 
guished from  the  latter  by  the  presence  of  the  positive  sif^is  of  aneur- 
ism, viz.— pulsation,  and  dulness  in  the  regicm  id  Ww.  muninir,  and 
signs  of  pressure  on  the  trachea  or  on  other  stnictures  in  tlie  medi- 
astinnn. 

(/)  Roughening  of  the  aortic  arch  occurs  aftiT  middle  lif(», 
vhile  pulmonary  stenosis  is  usually  congenital.  Tlie  murmur  due 
to  nm^ening  maybe  transmitted  into  the  carotids;  that  of  j>ul- 
monaiy  stenosis  never.  Enlargement  of  the  rij^jht  ventricle  is  (rhar- 
icteristic  of  pulmonary  stenosis,  but  not  of  aortic  roughening. 

COMBINED   VALVULAR   LESIOXS. 

It  is  essential  that  the  student  should  undcrstan<l  from  the  first 

tiiat  the  numlK*r  of  munnurs  audible  in  the  juvcordia  is  no  gauge 

for  the  number  of  valve  lesions.     We  may  have  four  distiiu't  mur- 

mun,  yet  every  valve  sound  except  one.     This  is  often  tin*  cfi,sc  in 

sortie  regurgitation — systolic  and  diastolic  murmurs  at  the  biise  of 

the  heart,  systolic  and  presystolic  at  the  ai>ex,  yet  no  valve  iu- 

jaredexce])t  the  aortic.     In  such  a  case  the  systolic  twn-tie  murnnir 

is  due  to  roughening  of  the  aortic  valve.     The  syst^dic  a])cx  mur- 

nor  results  from  relative  mitral  leakage  (with  a  sound  valv(»).     The 

presystolic  apex  murmur  is  of  the  ''  Flint  '^  type.     Hence  in  this 
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case  the  diastolic  murmur  alone  of  the  four  audible  murmurs  is  doe 
to  a  valvular  lesion. 

It  is  a  good  i-ule  not  to  multiply  causes  unnecessarily,  aad  te 
explain  as  many  signs  as  i>ossible  luider  a  single  hypothesis.  In 
the  above  example  the  mitral  leak  might  be  due  to  an  old  endocu- 
ditis,  and  there  viight  be  mitral  stenosis  and  aortic  stenosis  as  well, 
but  since  we  can  explain  all  the  signs  as  results — direct  and  indiieel 
— of  one  lesion  (aortic  i-egurgitation)  it  is  better  to  do  so,  and  post- 
mortem experience  shows  that  our  diagnosis  is  more  likely  to  be 
right  when  it  is  made  according  to  this  principle. 

The  ]uost  frequent  combinations  are : 

(1)  Mitral  regurgitation  with  mitral  stenosis. 

(2)  Aortic  regurgitation  with  mitral  regurgitation  (with  or  with- 
out stenosis). 

(.*^)  Aortic  regiu-gitation  with  aortic  stenosis,  with  or  without 
mitral  disease. 

(1)  Double  Mitral  Disease . 

(ff)  It  v(My  frequently  happens  that  the  mitral  valve  is  found 
to  be  l)()th  narrowed  and  incompetent  at  autopsy  when  only  one  of 
these  lesions  had  been  diagnosed  during  life.     In  fact  mitral  steno- 
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Fig.  Ii4.— Mitral  Stenosis  and  IlegurRltatlon,  showing  relation  of  mminur  to  flrat  heart  soond 

sis  is  almost  never  fomid  at  autopsy  wit!  mt  an  associated  regurgi- 
tation, so  tliat  it  is  fairly  safe  to  assume,  whenever  one  makes  the 
diat^niosis  of  ]nitral  stenosis,  that  mitral  regurgitation  is  present  as 
well,  whetlier  it  is  possible  to  hear  any  regurgitant  murmur  or  not 
(see  Fii,'.  144). 

(//)  (^n  the  other  hand,  with  a  double  mitral  lesion  one  may 
have  only  the  regurgitant  murmur  at  the  mitral  valve  and  nothing 
to  suggest  stenosis  unless  it  l>e  a  sur])rising  sharpness  of  the  first 
mitral  sound.  In  chronic  eases  the  eliangeableness  of  the  murmurs 
both  in  type  and  position  is  extraordinary.     One  often  finds  at  one 


VALVULAR  LESTONS. 


265 


rait  evidences  of  mitral  stenoeis  and  at  another  evidences  of  mitral 
regurgitation  alone.  Either  luurmur  may  diisap]>ear  altogether  foi 
a  time  and  reappear  subsequeatly.  This  is  pt'Ciiliaily  ti-ue  of  the  pre- 
systolic murmur,  which  is  notoriously  one  of  tliu  most  Htiotiiig  and 
oncertain  of  all  physical  signs. 

As  a  rule  the  same  inflammatory  changes  which  pinduce  mitral 
regurgitation  in  early  life  result  as  they  extend  in  narrowing  the 
mitral  valve,  so  that  the  signs  of  stenosis  come  to  predominate  in 
later  years.  Coincidently  with  this  narrowing  of  the  diseased  valve 
&  certain  amount  of  improvement  in  the  patient's  symptoms  may 
take  place,  and  Rosenbach  regards  the  advent  of  stenosis  in  such  a 
case  as  an  attempt  at  a  regenerative  or  compensatory  change.  In 
many  cases,  however,  no  such  amelioration  of  the  symptoms  follows. 

(2)  Aortic  Retfurgitation  with  Mitral  Diiteiise. 
The   signs  of  mitral    disease    occurring   in    combination  with 
fiortio  regurgitation  do  not  differ  essentially  from  those  of  pure 


no.  lUt—AorUe  lod  Wbal  BcshteIUUod.    Tbe  xtinHed 


mitral  disease  except  that  the  enlargement  of  the  lieart  is  apt  to 
be  more  general  and  correspond  less  exidu.sively  to  the  right  ven- 
tricle (see  Figs.  146  and  146).    The  manifestations  of  the  aoi-ticlc- 
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sion,  on  the  other  hand,  are  considerably  modified  by  iheir  associir 
tion  with  the  mitral  disease.  The  Corrigan  pulse  is  distinctly  len 
sharp  at  the  summit  and  rises  and  falls  less  abruptly.     Capillaij 

Ist  lit 
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[lliiiiii.  Illliiiiiiiiiiiii. 


Fig.  146(.— Sbowlnfl:  Relation  of  Murmurs  to  Heart  Sound  In  Regurgitation  at  tlie  Aortte  uA 

Mitral  ValveB. 

pulse  is  less  likely  to  be  present,  and  the  throbbing  of  the  peripheral 
arteries  is  less  often  visible. 

(3)  Aortic  Regurgitation  with  Aortic  Stenosis. 

If  the  aortic  valves  are  narrowed  as  well  as  incompetenti  we 
find  very  much  the  same  modification  of  the  physical  signs  charac- 
teristic of  aortic  regurgitation  as  is  produced  by  the  advent  of  a 
mitral  lesion ;  that  is  to  say,  the  throbbing  in  the  peripheral  ar- 
terites is  less  violent,  the  characteristics  of  the  radial  pulse  are  less 
marked,  aud  the  (»apillary  pulsation  is  not  always  to  be  obtained 
at  all.  Indeed,  this  blunting  of  all  the  typical  manifestations  of 
aortic  regur^tation  may  give  us  material  aid  in  the  diagnosis  of 
aortic  stenosis,  provided  always  that  the  mitral  valve  is  still  per- 
forming its  function. 

(4)  The  association  of  mitral  disease  with  tricuspid  insufSciency 
has  been  already  described  on  p.  218. 


CPIAPTER  XL 

PARIETAL  DISEASE.— CARDIAC  NEUROSES.—CONGENI- 
TAL  MALFORMATIONS  OF  THE  HEART. 

Parietal  Disease  of  the  Heart. 
Acute  Myocarditis, 

The  myocardium  is  seriously,  though  not  incnirably,  affected  in 
all  continued  fevers,  owing  less  to  the  fever  itself  than  to  the  tox- 
aemia associated  with  it.  "Cloudy  swelling,"  or  granular  degener- 
ation of  the  muscle  fibres,  is  produced  by  relatively  mild  infections, 
while  a  general  septicaemia  due  to  pyogenic  organisms  may  produce 
extensive /(/^^^  degeneration  of  the  heart  within  a  few  days. 

The  physical  signs  are  those  of  cardiac  weakness.  The  most 
significant  change  is  in  the  quality  of  the  first  sound  at  the  apex 
of  the  heart,  which  becomes  gradually  sli<»rU»r  until  its  quality  is 
like  that  of  the  second  sounds,  while  in  s(;nie  cases  its  feebleness 
makes  the  second  sounds  seem  accented  by  comparison.  Soft  blow- 
ing systolic  murmurs  may  develop  at  the  i)uluionary  orifice,  less 
often  at  the  apex  or  over  the  aortic  valve. 

The  apex  impulse  becomes  progressively  feebler  and  more  like 
a  tap  than  a  push.  Irregularity  and  increasing  rapidity  are  omi- 
nous' signs  which  may  be  appreciated  in  the  radial  pulse,  but  still 
better  by  auscultation  of  the  heart  itself.  .  In  most  of  the  acute  in- 
fections evidence  of  dilatation  of  the  weakened  cardiac  chaiubers  is 
rarely  to  be  obtained  during  life  (although  at  autopsy  it  is  not  in- 
frequently found),*  but  in  acute  artimlar  rheumatism  an  acute  dila- 
tation of  the  heart  appears  to  be  a  frequent  comi)lication,  independ- 

I  Henchen*8  recent  monograph  on  this  subject, "  Ueber  die  acute  Ilerzdila- 
tation  bei  acnten  Infeotionakrankheiten,"  Jena,  1899,  does  not  seem  to  me 
nonvincing. 
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ent  of  the  existence  of  any  valvular  disease.  Attention  has  been 
especially  called  to  this  point  by  Lees  and  Boynton  {BriiUh  iM. 
Jour.,  July  2,  1898)  and  by  S.  West. 

Influenza  is  also  complicated  not  infrequently  by  acute  cardiie 
dilatation. 

Chronic  Myocarditis  (^^  Weakened  Heart  ^ ). 

Fatty  or  fibroid  changes  in  the  heart  wall  occurring  in  ekmnk 
disease  are  usually  the  result  of  sclerosis  of  the  coronaiy  arteries 
and  imperfect  nutrition  of  the  myocardium,  but  chronic  toxsemiiBi 
like  pernicious  anaemia,  may  also  produce  a  very  high  grade  of  foktf 
degeneration  of  the  heart  and  especially  of  the  papillary  muscles. 

Whether  fatty  or  fibroid  changes  predominate,  the  physical  signs 
are  the  same. 

Physical  Signs  of  Chronic  Myocarditis. 

For  the  recognition  of  these  changes  in  the  myocardium  our 
present  methods  o^  physical  examination  are  always  iinsatisfactoiy 
and  often  wholly  inadequate.  Extensive  degenerations  of  the 
heart  wall  are  not  infrequently  found  at  autopsy  when  there  has 
been  no  reason  to  suspect  them  during  life.  On  the  other  hand, 
the  autopsy  often  fails  to  substantiate  a  diagnosis  of  degeneration 
of  the  heart  muscle,  although  all  tlie  physical  signs  traditionally 
associated  with  this  condition  were  present  during  life.'  To  a  con- 
siderable extent,  therefore,  our  diagnosis  of  myocarditis  must  de- 
pend upon  the  history  and  symptoms  of  the  case ;  physical  exami- 
nation can  sometimes  supplement  these,  sometimes  not.  Symptoms 
of  cardiac  weakness  developing  in  a  man  past  middle  life,  especially 
in  a  patient  who  shows  evidences  of  arterio-sclerosis  or  high  ar- 
terial tension,  or  who  has  suffered  from  the  effects  of  alcohol  and 
syphilis,  suggest  parietal  disease  of  the  heart,  fatty  or  fibroid. 
The  probability  is  increased  if  there  have  been  attacks  of  angina 
pectoris,  Cheyne-Stokes  breathing,  or  of  syncope. 

Inspection  and  palpation  may  reveal  nothing  abnormal,  or  there 

'  A  well-known  Boston  pathologist  recently  told  me  that  he  had  nefV 
kno?m  a  case  of  myocarditis  correctly  diagnosed  during  Ufa 
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may  be  an  imusually  diffuse,  slapping  cardiac  impnlse  aAsociatcd 
perhaps  with  a  displacement  of  tht-  aj^ex  lieat  to  t!ie  left  and  down- 
ward. Afarked  irifgiilarity  of  tlie  heart  lifat,  both  in  force  aiid  in 
rhythm,  is  sumetitiies  deiiionstrablc  hy  these  iiit'tkoihi,  and  an  iii- 
oreaae  in  the  ai'ea  ut  cardiac  dulness  may  Ih>  dcmuiistrable  in  case 
dilatation  has  followed  the  weakening  of  the  heai-t  wall.  Ausculta- 
tion may  reveal  nothing  abnormal  excejit  that  the  aortic  second 
sound  is  unusaally  sharp;  in  some  cases  ffi-li/e  and  IrreijuUir  heart 
toujula  are  heard,  although  the  first  sound  at  the  a))ex  is  not  infre- 
quently sharp.  Eeduplication  of  one  or  both  Muimds  and  disturb- 
ance of  rhythm,  especially  the  "gallop  rliythiii,"  are  not  infre- 
■  quent.  If  the  mitral  sphincter  is  dilated,  or  the  papillary  muscles 
are  weakened,  as  not  infrequently  happens,  we  may  have  evidences  of 
mitral  regurgitation,  a  systolic  murmur  at  the  at>ex  heard  in  the  left 
axilla  and  back  with  accentuation  of  the  pulmonic  second  sound. 

Sum  mar  ij. 

1.  The  histoiy  and  symptoms  of  the  case  or  the  condition  uf 
other  organs  are  often  of  more  diagnostic  value  than  is  the  ])hy»>ieal 
examination  of  the  heart  itself,  which  may  show  nothing  abnoniiid. 

2.  Among  the  rather  unreliable  physical  signs,  those  most  often 
mentioned  are ; 

(a)  Weakness  and  irregularity  of  the  heart  Bounds. 

(6)  Accentuation  of  the  aortic  second  sound. 

(c)  A  diffuse  slapjting  cardiac  impulse. 

{£)  Eeduplication  of  some  of  the  cardiac  sounds  (gallop 
rhythm). 

(e)  Evidences  of  cardiac  dilatation. 

(/)  >[urmuis — especially  the  mnrmur  of  mit.Tal  uisufficieney 
which  often  occurs  as  a  result  of  dilatation  of  tlie  valve  orifices  and 
weakening  of  the  cardiac  muscle. 

Differential  I>iagno»ig. 
We  have  to  distingaish  myocarditis  f lom— 
(a)  Uncomplicated  valvular  lesions. 
(6)  Cardison 
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(a)  It  has  been  already  pointed  out  that  yalTular  lesions  do  nol 
necessarily  give  rise  to  any  murmurs  when  compensation  has 
Under  siK^h  circuni stances  one  hears  only  irregular  and  weak  beut 
soimds,  as  in  myocarditis.  The  history  of  a  long-standing  vilvir 
lai-  trouble,  a  knowledge  of  the  previous  existence  of  munnun,  Um 
age,  method  of  onset,  and  symptoms  of  the  case  may  assist  us  in 
the  diagnosis.  Cases  of  myocarditis  are  less  likely  to  be  associated 
with  extensive  dropsy  than  are  cases  of  valvular  disease  whose  com- 
pensation has  been  loiptured. 

(h)  Weakness  and  irregularity  of  the  cardiac  sounds^  when  due 
to  nervous  affection  of  the  heart  and  unassociated  with  parietal  or 
valvular  changes,  is  usually  less  marked  after  slight  exertion.  Ita 
lieart  "  rises  to  the  occasion ''  if  the  weakness  is  a  functional  one. 
On  the  other  hand,  if  fatty  or  fibroid  changes  are  present,  the  signs 
and  symptoms  arc  much  aggravated  by  any  exertion. 

In  some  oases  of  myocarditis  the  pulse  is  excessively  slow  and 
shows  no  sij^ms  of  weakness.  This  point  will  be  referred  to  aigain 
in  tlio  chapter  on  l^radyciU'dia. 

Fatfy  Overgrowth. 

An  abnormally  large  aoeumulatiou  of  fat  about  the  heart  may 
be  suspected  if,  in  a  very  obese  person,  signs  of  cardiac  embarrass- 
ment ((lysj>n(i3a,  ])ali)itation)  are  present,  and  if  on  examination  we 
iind  that  tlie  lieart  sounds  are  feeble  and  distant  but  preserve  the 
normal  difference  from  each  other.  When  the  heart  wall  is  seri- 
ously weakened  (as  in  the  later  weeks  of  typhoid),  the  heart  sounds 
l)ecome  more  alike  owing  to  the  shortening  of  the  first  sound. 

In  fatty  overgrowth  this  is  not  the  case. 

The  diagnosis,  however,  cannot  be  positively  made.  We  sus- 
])ect  it  under  the  conditions  above  described,  but  no  greater  cer- 
tainty can  be  attahied. 

Fatfi/  Degeneration, 

There  are  no  jjhysieal  signs  by  which  fatty  degeneration  of  the 
heart  can  Ix^  distinguisluMl  from  other  ]>athological  changes  which 
result  in  weakening  the  heart  walls.     An  extensive  degree  of  fatty 
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degeneration  is  often  seen  post  mortem  in  cases  of  pernicious  aniemia, 
although  the  heart  sounds  have  been  clear,  regular,  and  in  all  re- 
spects normal  during  life.  The  little  we  know  of  the  physical 
signs  common  to  fatty  degeneration  and  to  other  foniis  of  ])arict>al 
disease  of  the  heart  has  been  included  in  the  section  on  Myocai*- 
ditis  (see  p.  257). 

Cardiac  Nkukoses. 
Tachycardia  (Rajnd  Heart), 

Simple  quickening  of  the  pulse  rate,  or  tacliyeardia,  which  may 
pass  altogether  unnoticed  by  the  patieut  himself,  is  to  be  distiii- 
goished  from  palpitation,  in  which  tlie  heart  beats,  whether  rapid 
or  not,  force  themselves  upon  the  patient's  attention. 

The  pulse  rate  may  vary  a  great  deal  in  health.  A  classmate 
of  mine  at  the  Harvard  Medical  School  hiul  a  pulse  never  slower 
than  120,  yet  his  heart  and  other  organs  were  entirely  sound.  Such 
cases  are  not  very  uncommon,  especially  in  women.  Temi)orai-ily 
the  pulse  rate  may  be  greatly  increased,  not  only  by  exercise  and 
emotion^  but  by  the  influence  of  fevtir,  of  gastric  disturl)ances,  or  of 
the  menopause.  Such  a  tachycardia  is  not  always  of  brief  duration 
The  effects  of  a  great  mental  shock  may  ])rodu(;e  an  acceleration  of 
the  pulse  which  persiste  for  days  or  even  weeks  after  the  sliocjk. 

Among  organic  diseases  associated  with  weakening  of  the  jndsc 
the  commonest  are  those  of  the  heai-t  itself.  Next  to  them,  exoph- 
thalmic goitre,  tumors  or  hemon*hage  in  the  medulla,  and  obscure 
diseases  of  the  female  organs  of  generation,  are  the  most  fi-equent 
causes  of  tachycardia. 

The  only  form  of  tachycardia  wliich  is  worthy  to  be  considered 

a  more  or  less  independent  malady  is 


Paroxy,^mal  Tacht/rardia. 

As  indicated  in  the  name,  the  attacks  of  this  disease  are  a])t  to 
and  to  cease  suddenly.  They  may  lust  a  few  hours  or  several 
days.  The  pulse  becomes  frightfully  rapid,  often  200  pi'r  minute  or 
moKO.     Bristowe  records  a  case  with  a  pulse  of  308  per  minute. 
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In  the  radial  artery  the  pulse  beat  may  be  impalpable.  The  heui 
sounds  are  regular  and  clear,  but  the  diastolic  pause  is  shortened  and 
the  first  sound  becomes  short  and  "valvular,"  resembling  the  sec- 
ond C^tictac  heart").  The  paroxysm  may  be  associated  wifli 
aphasia  and  abnormal  sensations  in  the  left  arm.  Occasionally  the 
lioart  becomes  dilated,  and  oedema  of  the  lungs,  albuminuria,  and 
other  manifestations  of  stasis  appear.  As  a  rule,  however,  paroxys- 
mal tiM'hycaidia  can  be  distinguished  from  the  rapid  heart-beat 
associated  with  cardiac  dilatation  by  the  fact  that  the  heart  remains 
perfectly  regular.  This  same  fact  also  assists  us  in  excluding  the 
cardiac  neuroses  due  to  tobacco,  tea,  and  other  poisons.  From  the 
tachycardia  of  Graves'  disease  tlie  affection  now  in  consideration 
differs  by  its  paroxysmal  and  intermittent  character. 

Jh'(f<It/rardla  (Slow  Heart). 

In  many  lieidthy  adults  the  heart  seldom  beats  over  50  times  a 
minuti'. 

I.  Among  tlie  causes  wliich  may  produce  for  a  short  time  an 
abnoniiiiUy  slow  lieart-lieat  are: 

(//)  K.i'hnustinn:  fur  example,  after  fevers,  after  parturition,  or 
severe  niiiscuhir  exertion. 

(A)  Tnxnmin  ;  for  example,  jaundice,  ursemia,  auto-intoxications 
in  dysj)e})sia. 

{c)  In  certain  hysterical  and  melancholic  states  and  in  neurotic 
chihlrcn,  tlie  jnilse  may  Ix'  exceedingly  slow.  Pain  has  also  a  ten- 
dency to  n-tiird  the  ])ulse, 

(d)  An  incrrase  nf  intrarraninl  prcssurcy  as  in  meningitis,  cere- 
bral heniorrha^v,  dt^])resse(l  fracture  of  the  skull.  Possibly  in  this 
category  K'long  the  eases  of  bradycardia  sometimes  seen  in  epilep- 
tiform or  (hiring  syncopal  attaeks.  Bradycardia  from  any  one  of 
tht'se  can  SI'S  is  ai>t  to  be  of  coni])aratively  short  duration. 

IF  l*rr/ihf/ir/it  hrndifrnrditt  is  most  oftvn  associated  with  coro- 
nary selrvDsis  and  niyocarditi '..  In  this  disease  the  pulse  may  re- 
main Ih'Iow  \0  for  months  or  years,  though  strong  and  regular,  yet 
the  ])atient  may  be  free  from  disagreeabh'  symjitoms  of  any  kind. 
The  rate  of  the  heart-beat  cannot  ahvays  be  estimated  by  counting 


S  radial  pulse.     Nut  infrequently  many  pulsations  o£  the  heart 
e  not  of  siiffifient  (orre  to  transmit  a  wave  to  the  radial  artery, 
pid  tlie  mistake  should  never  be  made  of  diagnosuig  bradycardia 
mply  by  counting  the  radial  pulse. 


Arrki/thi. 
.  rkynioto'jicil  Arrlnjthmia. — Arrhythmia,  or  irregularity  in  the 
e  or  rhythm  of  the  heart-beat,  is  to  a  certain  extent  physiologi- 
.  The  heart  normally  Iteats  a  little  faster  and  a  little  more  strongly 
ing  inspiration  than  during  expiration.  Any  psychical  distitrb- 
!  or  muscular  exertion  may  produce  irregularity  as  well  as  a 
jtickening  of  the  heart-beat.  Rarely  the  pulse  may  be  irregular 
roughout  life  in  perfectly  healthy  persons.  This  irregularity  is 
nally  of  rhythm  alone ;  every  second  or  third  beat  may  lie  I'egu- 
krly  omitted  without  the  individual  kuowiug  anything  ai>out  it  or 

Jeling  any  disagreeable  symptoms  connected  with  it.     More  rarely 

the  heart's  beats  may  be  permanently  irregular  in  force  as  well  as 
rhythm  despite  the  absence  of  any  discoverable  disease. 

In  children  the  pulse  is  especially  apt  to  be  irregular,  and  dur- 
ing sleep  some  children  show  that  modification  of  rhythm  known 
as  the  "paradoxical  puhe,"  which  consists  in  a  quickening  of  tlie 
pulse  with  diminution  in  volume  during  inspiration. 

(2)  If  we  leave  on  one  side  diseases  of  the  heart  itself,  patko- 
'offical  arrhffthuiia  is  most  frequently  seen  in  persons  who  have  used 
Wbacco  or  tea  to  excess,  or  in  dy8i>epsia.  In  these  conditions  it  is 
often  combined  with  palpitation  and  becomes  thereby  very  distress- 
ing to  the  patieut.  In  connection  with  cardiac  disease  the  follow- 
ing ^rpes  of  arrhythmia  may  be  distinguished : 

(a)  Paradarieal  Puhe. — Any  cause  which  leads  to  weakening 
uf  the  heart's  action  may  occasionally  be  associated  with  paradoxical 
pulse.  Fibrous  pericarditis  has  been  supposed  to  be  frequently 
asAOciated  with  this  type  of  arrhytlimia,  but  if  so  it  is  by  no  means 
its  only  cause. 

(6)  The  biijemuial  pulse  is  seen  most  frequently  in  cases  of  un- 
compensated heart  disease  (jiarticularly  mitral  stenosis)  after  the 
admiiiistriition  of  digitalis.     Every  other  beat  ia  weak  or  abortive 


y^Lij   ±ne  (jdllop  rJii/tJim, 
Owing  to  a  rt'duplifatioii  of 
the  second),  we  Juay  have  three 
beat  of  the  heart,  the  sounds  poss« 
of  the  hoof -beats  of  a  gallopmg  h< 
heard  especially  in  the  failing  hei 
onary  sclerosis. 

(e)  Delirium  cordis  is  a  term  n 
larity  and  rapidity  of  the  heart-bt 
a  single  type  or  rhythm.  It  is  see 
pensated  heart  disease. 

Palpitax 

Defined  by  Osier  as  "irregular  ( 
tible  to  the  individuals^  The  essent 
becomes  conscious  of  each  beat  of  h: 
action  is  in  any  way  abnormal. 

(a)  In  irritable  conditions  of  th< 
at  puberty,  at  climacteric,  or  in  n< 
may  be  very  distressing.  Temporal 
may  produce  a  similar  and  more  or  ] 

(h)  The  effect  of  liigh  altitudes 
tion  a.500  fpof\  '^r.  ,..-/-  • 
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Auscultation  of  a  palpitating  heai't  shows  nothing  more  tlian 
nnuKually  loud  and  ringing  heart  soundsi  but  since  palpitation  is 
often  associated  with  arrhythmia  of  one  or  another  ty|)e  we  must  be 
careful  to  exclude  the  palpitation  symptomatic  of  acute  dilatation 
of  the  heart,  such  as  may  occur  in  debilitated  persons  after  violent 
or  unusual  exertion.     In  this  condition  the  area  of  cardiac  dulucss 
is  increased  and  dyspnoea  upon  slight  exei-tion  becomes  marked.     It 
goes  without  saying  that  in  almost  any  case  of  organic  disease  of 
the  heart  palpitation  may  be  a  very  marked  and  disti-essing  symp- 
tom. 

CONGENITAL  HEART  DISEASE. 

From  the  time  of  birth  it  is  noticed  that  the  child  is  markedly 
ttd  permanently  cyanosed,  hence  the  term  "blue  baby."  Dyspncjea 
»  ofteni  though  not  always,  present,  and  may  interfere  with  suek- 
^g-    The  cyanosis  is  practically  sufficient  in  itself  for  the  diag* 

1^0618. 

Among  congenital  diseases  of  the  heart  the  commonest  and  the 
most  important  (because  it  is  less  likely  than  any  of  the  others  to 
ptove  immediately  &tal)  is : 

1.  Pubnonary  Steiw^is. 

^This  lesion  is  usually  the  result  of  foetal  cndocaaditis,  and  is 
^*"6ii  associated  with  msdformations  and  defects,  such  as  patency 
^the  foramen  ovale  and  persistence  of  the  ductus  ai-teriosus.    The 
^T^cal  signs  of  pulmonary  stenosis  are : 

(a)  a  palpable  systolic  thrill  most  distinct  in  the  pulmonary 


(^)  A  loud  murmur  (often  rough  or  musical)  heard  lx?st  in  the 
"*■**©  x^on,  but  usually  transmitted  to  all  parts  of  the  chest. 

(^)  A  weak  or  absent  pulmonic  second  sound. 

(**)  An  increased  area  of  cardiac  dulness  corresponding  to  the 
*^t  -ventricle. 

Unlike  most  other  varieties  of  congenital  heart  disease,  x>ulmo- 

'^•^    BteaosLs  is  compatible  with  life  for  many  years,  and  "blue 

iMbifiB  *  with  tiiia  lesion  may  grow  up  and  enjoy  good  health,  al- 


|Mni;uit  (liaL^nostic  ])()int  is  the  al 
almost  evuiy  otlu'V  form  of  ooiigcii 
murmur  is  audible,  there  is  a  thrL 
ventricles  may  be  present,  but  is  i 
cases. 

(JPatency  of  the  foramen  ovcdej 
fects,  does  not  usually  produce  any 
it  can  be  recognized  during  life,  a 
kind.) 

3.  Persistence  of  the  L 

The  most  characteristic  sign  is  i 
mur  with  its  intensity  at  the  base  of 
hypertrophy  of  either  ventricle.  If  C( 
close  above  the  pulmonary  valves,  p( 
riosus  cannot  be  diagnosed,  as  the  n 
with  certainty  be  distinguished  froi 
nosis,  and  the  presence  of  hypertro] 
prives  us  of  the  one  relatively  charac 
rial  duct. 

It  has  been  claimed  that  a  mum 
and  into  diastole  is  diagnostic  of  ai 
supposition  is  not  bonie  out  by  post-i 

The  signs  produced  by  the  other 
diseasp    «"  '^^ 
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Kfolts.    Excluding  these,  we  may  summarize  the  signs  of  the  othei 
lesions  as  follows : 

(n)  Practically  all  cases  of  congenital  heart  disease,  which  pro- 
duce any  physical  signs  beyond  cyanosis  and  dyspnoja,  manifest 
themselves  by  a  loud  systolic  murmur  heard  all  over  the  precordia 
and  often  throughout  the  chest.     Its  maximum  intensity  is  usually 
at  or  near  the  base  of  the  heart. 

(b)  If  there  is  no  thrill  and  no  hi/j^ertrojjht/f  the  lesion  is  prob- 
ably a  defect  in  the  ventricular  septum. 

(p)  If  there  is  a  thrill  but  no  h\ji)eTtroithyy  the  lesion  is  i)robably 
a  patent  ductus  arteriosus. 

(rf)  If  there  is  a  thrill  and  hypertrophy  of  the  ri^lit  ventricle, 
the  lesion  is  probably  pulmonic  stenosis,  especially  if  the  pulmonic 
second  sound  is  feeble. 


CHAPTER  XI  I. 

DISEASES  OF  THE  PERICARDIUM. 

I.  Pericarditis. 

Thkkk  forms  are  recognized  clinically: 

(1 1  riiistk-,  tlry,  or  fibrinous  pericarditis. 

( 1* )  IV rlL-arditis  with  effusion  (serous  or  purulent). 

(o  p  IN-riLMrdial  atlliesions  or  adherent  pericardium. 

Fi':'ri: :■/.:<  jH.ricarditis  may  be  fully  developed  without  giTing 
ri>»'  :■»  ;t:;y  ]'::y>iial  sit^nis  that  can  be  appreciated  during  life.  In 
si.vt'iLil  cii>t  s  oi  j»iiciimoi]ia  in  which  I  susi)ected  that  jjericardiltt 
iiiiLrht  Iv  i»iv>.:it.  I  have  listened  most  carefully  for  e^^dences of 
tlu-  ilisr-iisL'  an  1 1  K-eu  unable  to  discover  any;  yet  at  autopsy  it  was 
fv.>ii!iil  tiilly  »i^'VilnjK.Hl — tlie  typical  shaggy  heart.  We  have  eveiy 
reasini  tu  Kli«'Vt',  then.* fore,  that  i>ericarditis  is  frequently  present 
but  uiiie»'uL:uizi'i,  espeeially  in  pneumonia  and  in  the  rheumatic  at- 
tacks i»t'  rliiMnii.  ()n  the  other  hand,  it  may  give  rise  to  veiy 
marked  si.,'ns  whicli  are  tlie  result  of — 

('/)  The  rulil»inix  of  the  roughened  pericardial  surfaces  against 
one  aiiotlier  wlitn  set  in  motion  by  the  cardiac  contractions. 

(/')  Thi?  ]nesence  of  fluid  in  the  i>ericardial  sac. 

(r)  The  interfeivnce  witli  cardiac  contractions  brought  about  bj 
obliteration  (.»f  the  ])erieardial  sac  together  with  the  results  of  ad- 
hesions between  the  pericardium  and  the  surrounding  structures. 

fl")  Diiv  OK  FiiJKixors  Pkricarditis. 

Tlio  diajJHiosis  ri'sts  ui)on  a  single  physical  sign — "j}ericardi(d 
frlrtiou  " — which  is  usually  to  Ix*  aj)j)reciated  by  auscultation  alone, 
but  may  occasionally  1h»  felt  as  well.  Characteristic  pericardial 
friction  is  a  rough,  irregular,  grating  or  shufSing  sound  which  oc 


«nrs  iiTOgwlaily  and  intcrruiih-illy  iluiiiifj  l.Ui'  laigiT  jiaiL  of  I'arli 
cardiac  cycle.  It  ia  almost  uever  aecurati'ly  syticlirimoiiH  citluT 
'with  systole  or  diastole,  but  orr.rlapa  tlie  c;iriliiic.  stmiids,  ami  i;ii- 
eroachcs  upon  tho  pauses  iii  tlie  heart  cycle.  It  is  wlilinu  I'xactly 
the  same  in  any  two  succt'itsivu  cardiac  cycles  ainl  difTcrs  tlicndiy 
from  Bouodfl  produced  within  the  heart  itself.  I *ei'i cardial  friction 
seems  verj  near  to  the  ear  and  may  often  he  increased  by  pressure 


no.  KT.— SbowUw  Kort  FiequMil  Site  of  Audltale  reiirnnllal  FrtrtloD. 


iritit  the  stethoscope ;  it  is  not  mateiially  influenced  by  the  respi- 
zatoiy  movemeuts. 

It  is  best  heard  in  the  majority  of  cases  in  the  jiosition  shown 
in  Fig.  147 ;  that  is,  over  that  portion  of  the  heart  wliich  lies  near- 
est to  the  oheet  wall  and  is  not  covered  by  tliu  margins  of  the  lungM ; 
but  not  infrequently  it  may  Ik  heard  at  tlie  Iiiikc  of  the  heart  iir 
over  the  whole  precordial  region.  The  sounds  are  faintt>r  if  the 
patient  lies  on  the  right  side,  and  souietiiues  intensified  if,  whili^ 
sitting  or  standing,  he  leans  forward  and  toward  the  left,  so  as  to 
bring  the  heart  into  closer  apposition  with  t)ie  <Oit^st  wall. 

Pericardial  friction  sounds  oft«n  (^han)^!  rapidly  from  hour 
to   boor,  and   may  disappear   and   reappear   in   the  course  of  a 
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In  rare  cases  the  friction  may  occur  only  during  systole  or  onh 
(luring  diastole.  In  such  eases  the  diagnosis  between  {lencardul 
and  intrdcardial  soiuids  may  be  very  difficult. 

DlFFKKKNTIAL   DIAGNOSIS. 

(a)  Plenro'Pericardial  Friction, 

Fibrinous  infiami nation  affecting  that  part  of  the  pleun 
overlaps  the  heart  may  give  rise  to  sounds  altogether  indistiogQidi- 
abl(>  from  those  of  tiiie  pericardial  friction  when  the  inflanidd  pko- 
ral  surfaces  are  made  to  grate  against  one  anotn^ar  bj  ftiBlkfie* 
mciits  of  the  lioart.  Such  sounds  are  soniietimfts  -flMssMMitii 
intensity  during  forced  I'espiration  and  disappear '-at  Hitf  iijiplf 
expiration,  Avhile  true  pericardial  friction  is  usualljr  beat  ladKSif 
tho  In-rath  is  hold  at  the  end  of  expiration.  If  &  frictiQn'itaBd 
heard  in  the  ] pericardial  region  ceases  altogether  when  the  bnA 
is  held,  we  may  be  sure  that  it  is  produced  in  the  pleura  and- not 
in  tlie  ]>erieaL'dium,  but  in  many  cases  the  diagnosis  cannot  be  made 
correetly. 

(/;)  Intracardiac  JBIunmirs, 

From  murmurs  duo  to  val^allar  disease  of  the  hearty  pericardial 
friction  ean  usually  be  distinguished  by  the  feet  th|tt  the  scmnds  to 
which  it  i^ives  rise  do  not  accurately  correspond  either  with  Bystob 
or  diastole,  and  do  not  occupy  constantly  any  one  portion -of- eiAer 
of  these  ])enods.  Cardiac  murmurs  are  more  regular,  seem  less 
su])erfi(ial,  and  vary  less  with  position  and  from  hour  to  hour. 
Pressun*  with  tho  stethoscope  does  not  increase  so  considerably  the 
intrusity  of  intracardiac  nnirmurs.  When  endocarditis  and  j>eri- 
carditis  occur  simultaneously,  it  may  be  very  difficult  to  distinguish 
the  two  Sets  of  sounds  thus  produced.  The  i>ericArdial  friction  is 
usually  i"eco^ni'/e(l  with  com])aratively  little  difficult^',  but  it  is 
liard  to  makti  sure  whether  in  addition  we  hear  endocardial  mur- 
murs as  well. 


^H 
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(2)  Pericardial  Efpitsion.                                         ^^^| 

Following  the  tibi-iiious  exudation,  wliich  roughens  the  itericar-          ^^^^| 
U  &iirfa/^e  and  produces  the  frictiou  sounds  just  described,  serum         ^^^^| 
Vf  accumulate  in  the  pericardiul  sac.     Its  quantity  may  exceed         ^^^^| 
[t  slightly  the  amount  of  Quid  normally  present  in  the  pericai"         ^^^^| 

^^^^^^^^^^^^^^^^^Hk 
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10.   ]1K -Pciii.-anllHl  Eniisl'Ti.  Oiriiln-hvpnUr  Angle  -ibraH'.     (Ftum  v.  ZlemMea'i  AUw. 

urn,  or  may  lie  so  great  aa  to  embarrass  the  cardiac  movemeo 
d  finally  to  arrest  them  altogether.     In  chronic  (usually  tuberc 
is)  caaea,  the  [lericardium  may  Ijecome  stretched  so  as  to  hold 
art  or  more  without  seriously  interfering  with  the  heai't's  actio 
lile  a  much  smaller  quantity,  if  effused  so  rapidly  that  the  pe 

pidly  fatal.                  '    - 

! 

■ 
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Hydropericardium  denotes  a  dropsy  of  the  pericaidiam  oceor 
ring  by  transudation  as  part  of  a  general  dropsy  in  cases  of  noil 
disease  or  caidial  weakness.  The  physical  signs  to  which  it  giiei 
rise  do  not  differ  from  those  of  an  inflammatory  effusioni  audi  wr 
cordingly,  all  that  is  said  of  the  latter  in  the  following  section  miy 
be  taken  as  equally  an  account  of  the  signs  of  hydropericardiiim. 

Hsemopericardiumi  or  blood  in  the  pericardial  sac,  due  to  sfali 
or  to  niptures  of  the  heart,  is  usually  so  rapidly  fatal  that  no 
physical  signs  are  recognizable. 

Physical  Signs  of  Pericardial  Effusion. 

In  most  cases  a  pericardial  friction  rub  has  been  observed  prior 
to  the  time  of  the  fluid  accumulation.  The  presence  of  fluid  in  the 
pericardial  sac  is  shown  chiefly  in  three  ways : 

(1)  By  percussion  y  which  demonstrates  an  area  of  dulnessmow 
or  less  characteristic  (see  below). 

(2)  By  auscultation ,  which  may  reveal  an  unexpected  feebleness 
in  the  heart  sounds  when  compared  with  the  power  shown  in  the 
radial  pulse. 

(3)  By  the  signs  and  symptoms  of  pressure  exerted  by  the  i^eri* 
cardial  effusion  upon  surrounding  structures. 

Bulging  of  the  precordia  is  occasionally  to  be  seen  in  childiwi 
in  adults  we  sometimes  observe  a  flattening  of  the  interspaces  just 
to  the  right  of  the  sternum  between  the  third  and  sixth  ribs. 

(1)  27ie  Area  of  Percussion  Dulness, — The  extent  of  the  dull 
area  depends  not  only  on  the  size  of  the  effusion  and  the  position  of 
the  patient,  but  also  on  the  amount  of  "give"  in  the  pericardium 
and  in  the  lungs  as  well  as  on  tlie  size  of  the  lingula  pulmonalis. 
Allowing  for  these  uncertain  factors,  we  may  say :  (a)  One  of  the 
most  characteristic  points  is  the  unusual  *  extension  of  the  percus- 
sion dulness  a  considerable  distance  to  the  left  and  beyond  the  car 
diac  impulse,  (h)  Next  to  this,  it  is  important  to  notice  a  change 
in  the  angle  made  by  the  junction  of  the  horizontal  line  correspond- 

*  In  health  the  cardiac  dulness  extends  about  three-fourths  of  an  inch  b^ 
yond  the  cardiac  impulse,  but  in  pericardial  effusion  the  difference  is  greiter. 


DISEASES  OF  THE  PERICARDIUM.  273 

ing  to  the  upper  limit  of  hepatic  dulnesB  aiid  the  nearly  perpendicu- 
lar line  corTesjHiacliiig  to  the  right  border  of  tlu;  lieart.  In  health 
this  cardio-hepatic  angle  ia  approximately  a  right  iuigle;  iii  pericar- 
dial effusion  it  is  much  more  obtuse  (see  Fig.  149).  Uutch  lias 
called  attention  to  the  importauce  of  dulness  in  the  tiftli  right  inter- 
costal space  as  a  si^  of  pericardial  clfusiuii,  hut  a  similar  ihihieas 
may  be  produced  by  enlai^ment  of  the  liver. 

Except  for  the  two  points  mentioned  above  (the  unusual  exten- 
sion of  the  dulness  to  the  left  of  the  cardiac  impulse  and  the  blunting 
of  the  cardio-hepatic  angle),  there  seeius  to  nie  to  be  notliing  charac- 
teristic about  the  area  of  dulness  produced  by  pericardial  effusion. 


The  "pear-shaped"  or  triangular  area  of  pennission  dulness  men- 
tioned by  many  writers  has  not  been  present  iu  ciises  wliieh  have 
come  under  my  observation.  In  large  effnsinus  percussion  reso- 
nance may  be  diminished  in  the  left  ha.o\,  and  under  the  kft  clav- 
icle the  percussion  note  may  be  tympanitic  from  reliixatiun  of  the 
lung.  Ti-auhe's  semilunar  space  may  be  ohliti' rated,  but  this  occurs 
also  in  pleuritic  effusions. 

In  some  cases  the  area  of  dulness  may  I>g  modified  by  change  in 
the  patient's  position.     After  marking  out  the  aiea  of  liei-cussion 
18 
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dulness  with  the  patient  in  the  upright  position,  let  him  lie  ^m 
his  right  side.  The  right  border  of  the  area  of  dulness  will  sont- 
times  move  considerably  farther  to  the  right.  A  dilated  heart  on 
be  made  to  shift  in  a  similar  way,  but  to  a  lesser  extent.  Compv . 
atively  little  change  takes  place  if  the  patient  lies  on  his  left  nde^ 
and  no  important  information  is  elicited  by  placing  him  flat  on  Iiil 
back  or  by  getting  him  to  lean  forward. 

Unfortunately,  it  is  only  with  moderate-sized  effusions  ooBn* 
ring  in  a  pericardial  sac  free  from  adhesions  to  the  surroondiag 
parts  that  this  shifting  can  be  made  out.  Large  effusions  may  not 
shift  appreciably,  and  less  than  150  c.c.  of  fluid  probably  cannot  te 
recognized  by  this  or  by  any  other  method.  But  with  large  eSbr 
sions  the  lateral  extension  of  the  area  of  dulness  may  be  so  gmt 
as  to  be  almost  distinctive  in  itself,  t.<?.,  from  the  middle  of  the  left 
axilla  nearly  to  the  right  nipple. 

(2)  Feebleness  of  the  heart  sounds  and  of  the  apex  impulse  is  of 
diagnostic  importance  only  when  it  gradually  takes  the  place  of  the 
normal  phenomena  as  one  watches  the  heart  from  day  to  day. 
Under  these  conditions  they  have  some  confirmatory  value  in  the 
diagnosis  of  pericardial  effusion. 

Broncho- vesicular  breathing  with  increased  voice  sounds  may 
be  heard  over  the  tympanitic  area  below  the  left  clavicle  and  occa- 
sionally between  the  scapulai  behind.  This  is  a  result  of  compres- 
sion of  the  lung. 

(3)  Pressure  exerted  by  the  pericardial  exudation  upon  sur- 
rounding structures  may  give  rise  to  dyspnoea,  especially  of  a 
paroxysmal  type,  to  dysphagia,  to  aphonia,  and  to  an  irritating 
cough.  The  "paradoxical  pulse,"  small  and  feeble  during  inspira- 
tion, is  occasionally  to  be  seen,  but  is  by  no  means  peculiar  to  this 
condition  and  has  no  considerable  diagnostic  importance. 

(4)  Inspection  and  2^<tlpfttio7i  usually  help  us  very  little,  but  two 
points  are  occasionally  demonstrable  by  these  methods : 

(a)  A  smoothing  out  of  the  intercostal  depression  in  the  preoor 
dial  region,  especially  near  the  right  border  of  the  sternum  between 
the  third  and  the  sixth  ribs. 

(h)  A  progressive  diminution  of  the  intensity  of  the  apex  im- 
pulse luitil  it  may  be  altoj^'ethor  lost.     If  this  change  occurs  while 
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Uie  patient  is  under  observation,  aiid  esjR'cially  if  the  ajwx  impulse 
reapjt^ant  cir  Ix-comes  mwre  ilistiiR-t  when  tli«  patient  lioa  on  tlie 
right  Bi(l<^,  it  is  of  considerable  (1if^^]nstie  valui'.  In  coiiilitionB 
oUierthan  i>encar<lial  effusion,  the  »,\ivx.  impulso  I)eeouies /cjm  visible 
in  the  light'sided  decubitus. 

Differential  Din/jnosin. 

(1)  Out  chief  difficulty  is  to  distitiguisli  the  disease  from  hyper- 
trophy and  dilatation  of  t^e  heart.  In  the  latter,  whinh  often  com- 
plicates acute  articular  rheumatism  vith  or  without  plastic  pericar- 
ditis, the  apex  iuipiilse  is  often  very  indistinct  to  si^'lit  and  touch 
as  in  pericardial  effusion.  But  the  area  of  ihilnoss  is  less  likely  to 
extend  beyond  tlie  a])ex  impulse  to  the  left  or  to  modify  the  cardio- 
hepatic  angle,  or  to  shift  when  the  patient  lies  on  the  riglit  side. 
Pressure  syinptoms  are  absent,  and  thei-e  are  no  areas  of  hroncho- 
vesicnlar  breathing  with  tympanitic  resi>Tiajice  iinder  the  left  elaviele 
or  in  thfi'axilla.  Yet  not  infrequently  tln'se  ilifft'renti.-e  do  not 
serve  us,  and  the  dia^osis  can  \ie  ma<le  only  by  jiuneture. 

(2)  I  have  twice  known  cases  of  encapsulate il  ('ni])yfina  mistaken 
for  i^ericanlial  effusion.  In  one  ease  a  needle  introduced  in  the 
fifth  intercostal  space  below  the  nipple  di-ew  jnis  from  wliat  turned 
out  later  to  be  a  localized  purulent  jileurisy,  liut  the  dia^iosis  was 
not  made  until  a  rib  had  been  removed  and  tlic  re^oii  thurouglily 
explored.  It  is  not  rare  for  pleuritic  effusions  to  gather  iirst 
in  this  situation,  viz.,  just  outside  the  ai>ex  impulse  iu  the  left 
axilla. 

Such  effusions  may  gravitate  very  slowly  to  the  bottom  of  the 
pleural  cavity  or  may  become  encapsulated  and  remain  in  their 
original  and  very  deceptive  position.  In  suel)  ea-ses  the  si^^ns  of 
compression  of  the  left  lung  ai'C  similar  to  tliose  prodii<-ed  by  a 
pericardial  effusion,  and  the  results  of  jiunctnres  may  1)e  equivocal 
as  in  the  case  just  mentioned.  If  thci'e  is  iiiiii  dultic.is,  even  a  very 
narron'  zone,  in  the  left  axilla  between  the  fiftli  and  eighth  ribs, 
though  there  be  none  in  the  l)ack,  the  likeliliond  of  pleun.iy  should 


As  between  pleuritio  and,i>ericardial  effusion  the  presence  of  a 
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gooil  pu*d«  and  the  abseu<?e  of  marked  dyspnoea  favors  the  foimer. 
lu  the  two  oa>es  aK've  ivferivd  to  in  which  encapsolated  pleoiisy 
was  mistaken  f..T  jnrrioarJiris,  the  general  condition  of  the  patient 
stniok  me  at  the  time  as  surprisingly  gootl  for  pericarditis. 

K  /".:'/i  ph-urisy  and  ivrieanlitis  are  present,  the  arcA  of  peri- 
canlial  du In i-ss  is  m«t  characteristic  until  the  pleuritic  fluid  has  been 
drawn  of[.  The  ix-rsistence  of  dubiess  in  the  cardio-hepatic  angle 
and  beyc»nd  the  aj^x  beat  after  a  left  pleurisy  has  been  emptied  by 
tapping,  and  after  the  heart  has  had  time  to  return  to  its  nomiil 
position,  should  make  us  suspect  a  j^ericardial  effusion. 

Despite  the  utmost  care  and  thoroughness  in  physical  examina- 
tion, many  cases  of  pericardial  effusion  go  unrecognized,  especially 
in  infants,  in  elderly  jvrsons,  or  when  the  lung  borders  are  adher 
ent  to  the  jvericardium  or  to  the  cliost  wall. 

In  the  rheumatic  attacks  of  children,  it  should  be  remembered 
that  j)eriearditis  is  even  mv^re  common  than  endocarditis. 

In  the  majority  of  cases  the  diagnosis  cannot  be  made  during 
life,  unless  the  pericardium  is  adlierent,  not  only  to  the  heart,  bat 
to  the  walls  uf  the  cliest  as  well.  Wlien  this  combination  of  peri- 
carditis with  chronic  mediastinitis  is  j>resent,  the  diagnosis  may  be 
suggested  l>v 

(ji)  A  systolic  retraction  of  the  chest  wall  in  the  region  of  the 
apex  impulse, at  the  base  of  the  left  axilla  and  in  the  region  of  the 
eleventh  and  twelfth  ribs  in  the  left  back  (Broadbent's  sign).  Such 
retraction  is  more  marked  during  a  deep  inspiration.  (It  should 
be  rememl)ered  that  systolic  i-etraction  of  the  interspaces  in  the 
vicinity  of  the  apex  is  very  c«)uiiuonly  seen  in  cases  of  cardiac  hy- 
pertrophy from  any  cause,  owing  ti»  the  negative  pressure  produced 
within  the  chest  by  the  contraction  of  a  powerful  heart.)  A  quick 
rebounil  of  tlie  cardimi  a])ex  at  tin*  time  of  diastole  (the  diastohc 
shock)  is  said  to  be  diaracteristio  of  pericardial  adhesions,  but  is 
often  absent. 

(//)  Collapse  of  the  cervical  veins  during  diastole  has  been  no- 
ticed \)y  Friedreich,  iuid  tin.'  paradoxical  i)ulse,  above  desciibed,  is 
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to  be  more  marked  in  adherent  pericardium  tlian  iu  any  other 
known  condition.  Most  recent  writers,  however,  place  no  reliance 
upon  it. 

(e)  When  the  longs  are  adherent  to  the  pericardium  or  to  the 
chest  wall,  as  is  not  uncommonly  the  case,  the  absence  of  the  phrenic 
phenomenon  (Litten's  signs)  and  of  any  rcs])iratory  excursion  of 
the  pulmonary  margins  may  be  demonstrated.  Since  pericaidial 
adhesions  are  most  often  due  to  tuberculosis,  the  discovery  of  tu- 
berculosis in  the  lung  or  elsewhere  may  l)e  of  aid  in  diagnosis. 

(d)  Broadbent  considers  that  the  absence  of  any  shift  in  the 
position  of  the  apex  beat,  with  respiration  or  change  of  patient's 
position,  is  an  important  point  in  favor  of  niediastino-pericarditis. 
In  health  and  in  valvular  or  paiietal  disease  of  the  heart,  the  apex 
beat  will  swing  from  one  to  two  inches  to  the  left  when  the  patient 
lies  on  his  left  side,  and  the  descent  of  the  diaphragm  during  full 
inspiration  lowers  the  position  of  the  cardiac  impulse  considerably. 

(e)  The  presence  of  hypertrophy  or  dilatation  affecjting  espe- 
cially the  right  side  of  the  heart,  and  not  accounted  for  by  the 
existence  of  any  disease  of  the  cai'diac  valves,  of  the  lung,  or  of 
the  kidney,  should  make  us  suspect  pericardial  and  mediastmal 
adhesions.  Such  adhesions  embarrass  especially  the  right  ven- 
tricle, because  it  is  the  right  ventricle  far  more  than  the  left  which 
becomes  attached  to  the  chest  wall.  The  left  ventricle  is  more 
nearly  free. 

(/)  Since  the  space  enclosed  by  the  divergent  costal  cartilage 
just  below  the  ensiform  is  but  loosely  associat+^d  with  the  cen- 
tral tendon  of  the  diaphragm,  Broadbent  looks  especiiiUy  at  this 
point  for  evidence  of  mediastinal  or  ])ericardial  adhesions,  the 
effect  of  which  is  to  arrest  comjdetely  the  slight  respiratory  move- 
ments of  this  part  of  the  abdominal  wall. 

(g)  Adherent  pericardiimi,  occurring  as  a  i>art  of  a  widespread 
chain  of  fibrous  processes  involving  the  ])loura,  the  modiastinuni, 
and  the  peritoneum,  may  give  rise  in  younj^  persons  to  a  train  of 
symptoms  and  signs  suggesting  cirrhosis  of  the  liver.  Aseiti's 
collects,  the  liver  is  enlarged,  yet  there  are  no  signs  in  tlu»  ht-art, 
kidneys,  or  blood  sufficient  to  explain  the  condition.  In  any 
such  case  adherent  pericardium  should  be  considered.     Fig.  150 
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show  the  appearance  in  cases  of  tliia  kiiid  iii  which  th«  iliagnuui 
was  verifieil  by  autopsy. 


The  dif^noais  of  aiUietcnt  periiratilimn  with  chronic  medi 
tis  13  suggested  by 
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(a)  Systolic  retraction  of  the  lower  intercostal  spaces  in  the 
left  axilla  and  in  the  left  back,  followed  by  a  diastolic  rebound. 

(i)  The  absence  of  any  change  in  the  position  of  the  apex  im- 
pulse with  respiration  or  change  of  position. 

(e)  The  presence  of  hypertrophy  and  dilatation  of  the  right 
Tentricle  without  obvious  cause. 

(d)  The  absence  of  any  respiratory  excursion  of  the  lung  bor- 
ders near  the  heart  and  of  the  abdominal  wall  at  the  costal  angle. 

(e)  The  presence  of  signs  like  those  of  hepatic  cirrhosis  in  a 
jroung  person  and  without  any  obvious  cause. 


CHAPTER  XIIL 

THORACIC  ANEURISM. 

Aneurism  of  the  Thoracic  Aorta. 

For  clinical  ])urposes  thoracic  aiieuiiams  may  be  divided  into 
the  diffuse  aiid  the  sficrular.  Saccular  aneurisms  of  the  ««^^"»j|w^ 
or  descending  portion  of  the  arch  of  the  aorta  are  apt  to  peaekate 
the  chest  wall,  while  aneurism  of  the  transverse  aorta  or  difhie 
dilatations  of  the  whole  aortic  arch  are  moi-e  likely  to  ex  tend  withn 
the  chest  without  eroding  the  thoracic  Iwnes.  Practically  any 
an(»uvisni  whicli  j)enetrates  the  tliora<.'ic  bones  may  he  ioferted  to 
be  saccular,  hnt  if  no  such  })enetration  takes  plac<^,  it  may  be  im- 
possil)h'  to  iiiakt;  out  whether  the  dilatation  is  diffuse  or  oiicum- 
scriix'd.      1  sliall  (Muisider: 

I.  The  siu^ns  of  the  presence  of  aneurism. 

II.  Tin*  cvidt'iices  of  its  seat. 

I/is/H-rfitHi  and  jKilpdiinn  give  us  most  of  the  important  infomu^ 
tion  in  th<'  diagnosis  of  aneurism.  The  patient  should  Iw  placed  in 
the  jK)sit  ion  shown  in  Fig.  151,  so  that  the  light  will  strike  obliquely 
across  the  surface  of  tlie  chi'st,  and  the  observer  should  be  so  placed 
tliat  his  eyes  are  as  nearly  as  possible  at  the  level  at  that  part  of 
the  chest  at  Avhicli  lie  tixpret."  to  sih*  ]>ulsation. 

In  the  majority  of  casrs  of  aui'iirisni  some  ahnormnl  jfuhaiion 
may  be  niadt^  out  ritlMM-  to  tin*  right  of  the  sternum  in  front  or  in 
Abnormal  ^'^*''  rrgioii  of  the  liMt  sca])uhi  behind.  If  the  aneur- 
Pulsation.  jsm  is  large,  a  considiM-able  area  of  the  chest  wall  may 
be  lifted  with  each  l>eat  of  the  In-ait ;  with  snudler  growths  the 
pulsatuig  area  may  be  small  and  sliarjdy  circumscribed.  Not  in- 
freciuently   an  abnormal  jmlsation  at  the  sternal  notch  or  in  the 
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^^^V  may    be   observed.     Other  causes  of  abnormal  jmlaations  in 

P^  chest,  such  as  ilislocatiou  or  unL-ovei-ing  of  the  heart,  must  of 

]  exuluileii-      I'ulsatiuua  dim  to  aneurista  ean  sometitiieii 

ft  distiiietly  seen  to  occur  later  than  the  apex  impulse  of  tlie  heart. 

Palpation  controls  the  ri^sulta  of  inspection,  but  at  times  a  pul- 

Ittion  may  be  seen  U^tti-'r  than  felt;    at  others  may  be  felt  better 

n  Been.     Diinanual  palpation — one  hand  over  the  suspected  area 

1^  front  and  one  in  a  coirespoudiug  i)05ition  behind  -  is  useful. 

If  tfae  aneurism  involves  the  aHcendiug  poitioii  of  the  aortic 


H- 
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treh,  it  ia  likely  sooner  or  later  to  erode  the  light  margin  of  the 
emam  and  the  adjacent  parts  of  the  second  or  tliird  costal  car- 
tilages  and  appear  externally  aa  a  round  swelling  in 
which  a  aj'Ktolio  pulsation  is  to  be  seen  and  felt.  This 
jlsation  is  almost  always  distinctly  erjuinslle  in  character,  anil 
differs  in  this  respei^t  from  the  up-and-down  motion  wliich  may 
be  communicated  to  a  tumor  of  the  chest  wall  by  the  beating  o( 
a  normal  aorta.  The  tumor  is  usually  firm,  rarely  soft,  and  may 
I  be  aa  hard  as  any  variety  of  malignant  new  growth.     Occasionally 


^1  be  as  hard  as 
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the  thickness  of  the  lamellated  clot  within  it  is  so  great  lliit  u 
pulsatlouB  a,ro  transniitted  to  the  surface. 

Whether  tlie  aneurism  penetrates  the  chest  or  not,  it  ia  olio 
possible  to  feel  over  it  a.  vUiratiny  thrill,  usuallj^ 
tolic  in  time.     If  tlie  layer  of  lamellated  clot  io  fl» 
sac  is  very  thick,  the  thrill  is  less  apt  to  be  felt. 

More  important  in  diagnosis  is  a  diiistolie  shock  or  tap  nhicl)  ii 
appreciated  by  laying  the  palm  of  the  hand  lightly  over  the  affwld 


TbriU. 


area.  This  diastolic  shock  is  due  to  the  recoil  of  the  blood  in  the 
lated  aorta,  and  is  one  of  the  most  important  and  characteristic  sii 
Diastolic  ^  aneurism.  As  the  wall  of  the  sac  becomes  veak 
Shock,  the  intensity  of  tills  shock  diminishes.  This  diasti 
shock  may  be  appreciated  over  the  trachea  also,  and  is  thought 
some  to  have  even  more  significance  when  felt  in  this  situation. 
Of  special  importance  in  aneurism  of  the  transverse  arch  is 
sign  known  as  the  tracheal  tug.     The  arch  of  the  aorta  n 
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trie   left  jirimary  bronchos  in  such  a  way  that  whpn  the  aorta  b 

I'iJateil,  the  bronchus  ia  pressed  upon  with  each  expansile  pulsation 

Trwehaal    **f  '■^^  artery.     This  systolic  pressure  transmitted  to 

"^^g-        the  trachea  produces  a  distinct  downward  tug  upon  it 

■■«^ith  each  systole  of  the  heart.     The  tug  is  best  felt  by  making  the 

'tient  throw  back  his  head  so  as  to  put  the  trachea  upon  a  stretch. 

'   'o   physician  then  stands  behind  him  and  gently  presses  the  tips 

■  ■'   the  fingers  of  both  hands  up  under  the  lower  bord.?r  of  the  cri- 


radlograpti  ol  tbli  caK'. 

"""*  cartilage.     In  feeling  thus  for  the  tracheal  tug  as  transmitted 
^e  cricoid  curtil^o  certain  precautions  must  be  observed: 
(q)  One  must  distinguish  the  tracheal  tug  from  a  simple  pulsa- 
transiuitted  to  the  superficial  tissues  by  the  vessels  under- 
■b.    Such  pulsation  makes  the  tissues  move  out  and  in  rather 
""*<*  Dp  aad  down. 

C'>)  A  tracheal  tug  felt  only  during  inspiration  has 
oal  signiticaneo  and  is  frequently  present  in  health. 
^Tule  preparing   to  try  for  the  tracheal  tug  we  may  notice 
ithet  there  is  any  dislocation  of  the  trachea,  bs  shown  by  the 
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displacement  of  Adam's  apple.  Aphonia,  stridory  coughy  dy8ph^il^ 
and  other  symptoms  are  produced  by  pressure  on  gullet  and  win^iiiieL 
Other  signs  of  aneurism,  due  to  the  pressure  of  the  dilated- aorti 
upon  the  nerves  or  vessels  of  the  mediastinumi  are : 

(1)  Inequality  of  the  pupils. 

(2)  Inequality  of  the  radial  pulses. 

(3)  (Edema  and  cyanosis  of  one  arm  or  of  one  side  of  the  nei 
and  head. 

(4)  Pain  in  one  arm  from  the  pressure  of  an  aneurism  involmg 
the  subclavian  artery  upon  the  brachial  plexus. 

(5)  Clubbing  of  the  fingers  of  one  hand  (rare). 

(6)  Prominence  of  one  eye  (rare). 

(7)  Flushing  or  sweating  of  one  side  of  the  face  (very  rare). 
Contraction  or  dilatation  of  the  pupil  is  due  to  an  irritative  or 

paralytic  affection  of  the  sympathetic  nerves.  This  symptom  is 
much  eonnuouer  than  the  other  effect  of  pressure  upon  the  sympa- 
thetic nerves ;  namely,  flushing  or  sweating  of  one  side  of  the  face. 

Ill  eoiiL])aring  the  pulses  in  the  two  radials  we  must  bear  in  mind 
the  ])()ssibilit;y'  of  a  congenital  difference  between  them^  due  to  a 
differeiie(?  I'ithcr  in  the  size  of  the  arteries  or  in  their  position,  and 
also  tliat  a  tiiinor  pressing  on  the  subclavian  may  affect  the  pulse 
exactly  as  an  aneurism.  The  pulse  wave  upon  the  affected  side 
(most  often  tlie  left)  may  be  either  less  in  volume  or  later  in  time 
than  the  wave  in  the  other  radial  artery,  according  as  the  pulse 
wave  is  actually  ch^ayed  in  the  aneurismal  sac  or  merely  diminished 
by  it.  In  marked  eases  the  pulse  upon  the  affected  side  may  be 
nearly  or  quik^  absent.  On  the  other  hand  the  inequality  of  the 
pulses  may  be  so  slight  that  the  sphygmograph  has  to  be  employed 
to  demonstrate  differences  in  the  shape  of  the  wave  not  perceptible 
to  the  fingers. 

Examination  of  the  heart  itself  may  show  some  dislocation  of 
the  organ  to  the  left  and  downward,  owing  to  the  direct  nressare 
of  the  aneurismal  sac,  but  no  enlargement. 

II.   Pcrritssion. 

If  the  aneurism  is  deep-seatiMl,  the  results  of  percussion  are 
negative.     If,  on  the  other  hand,  it  be  situated  immediately  be- 


i  the  Btemtuii  or  close  under  tlie  thoracic  irall,  an  area  of  dul- 

M,  not  pn-sent  in  tlie  nunnal  chest,  may  be  inapjieil  out.     The 

i  moat  conuiionly  seen  in  eueh  cases  ai-e  shown  in  Fig.  154. 

a  the  aneurism  involves  the  descemling  aorta,  an  area  of  dulness 

bj  be  found  in  the  re)(ion  of  the  left  Bcapula  or  below  it,  and  pul- 

ion  may  be  detected  in  the  same  area. 


The  signs  revealed  by  anacultafcion  are  not  of  much  diagnostic 
a  rule,      la  about  one-half  of  the  caae.s  of  sacculated  aneu- 


Hewt  Jiilnen. 


I  there  are  no  sounds  or  murmuia  to  be  heard  over  the  tumor. 
I  other  cases  a  systolic  murmur,  the  audible  counteiiaart  of  tlie 
Ibratile  thrill,  may  be  heard  over  the  area  of  pulsation,  tumor,  or 
i  corresponding  to  the  aueurismal  sac.  This  systolic  mur- 
r  may  be  due  to  many  causes  other  than  aneurism,  and  has  noth- 
Slg  characteristic  about  it.  A  simOar  systoliu  sound  is  sometimes 
heard  over  the  trachea  (Dmmmond's  sign)  or  in  the  mouth,  if  the 
patient  closes  his  lips  ai'ound  the  pectoral  exti'cmity  of  Uie  st*th- 

tipe  (Sansom's  sign). 
A  loud,  low-pitohed  diastolio  sound,  correspouding  to  the  pal- 
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pable  diastolic  shock,  is  generally  to  be  heard  in  tlie  aortic 
This  diastolic  Boiuid,  which  is  probably  uot  produced  l>y  the  aotii 
valves,  is  remarkably  deep-toned  aiid  loud,  and  is,  on  tlie  whcJr,  Hit 
most  importaut  sigii  of  Riieurism  revealed  by  auscultation. 

If  a  portion  of  either  lung  is  directly  pressed  upon  by  Oic  is- 
eorismal  sac,  we  may  ha^-e  the  signs  of  condensatiou  of  th«  luni 
in  the  area  pressed  upon  (slight  dulness,  broncho-vesicular  tncilii- 
ing,  and  exa^etated  voice  sotmds).     If  one  of  the  primarjr  boDcU 


FlH.  1M.-Raillngraph  of  Cme  whcme  Phnloitniph  la  Ktproauocd  u  ?lg«.  ISB  mil  lU  1"  *• 
rlslil'tinnd  rul  uv  shown  the  apiwamnos  e^n  Irom  btibliid.  Ttae  leR-luuir]  nid  J,  Jt. 
uwiirliuniil  aac ;  B,  bean  dlapluwd ;  C.  liver  Inut  In  tona), 

is  pressed  upon,  as  occasionally  happens,  ateleotasis  of  the  cone- 
SpondinR  lung  may  I>e  manifested  by  the  usual  signs  (didneaa,  ab- 
sence of  tactile  fremitus  and  of  respiratory  and  vocal  sounds). 

Since  aneurism  is  frequently  associated  with  regurgitation  at 
the  aortic  valve,  a  diastolic  murmur  is  not  infrequently  to  be 
heard. 

If  the  aneurismal  sac  is  of  very  great  size,  the  pulse  wave  to 
the  femorals  may  be  obliterated,  as  happened  in  a  case  deaaribri  | 
by  Osier. 


THORACIC  AXEURISM. 


287 


IT.  liudioteopif. 

ith  the  flnoroKCOpe  and  through  photjigi'aphy  one  cau  often 
Mit  a  shadow  coiiefiiioiulbig  ti.i  tlie  ijosition  of  thi.'  aJKriivism. 


i    « 


lition  of  tlie  shadow  ia  beat  explained  by  reference  to  Figa. 
E6,  aiid  157, 


Summnnj. 


no.  IG&— Aonic  Aj 


B  most  important  signs  of  a 
Abnormal  2>«!»at ion — visible  or  palpable 
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4.  Diaslodc  shock  may  be  felt. 

5.  Tmehful  titij. 
G,  i'eessure ai'jnx  (unequal  pulses,  pupils,  hoaraeoess,  paiiv 

7.  J}ii.lness  on  j^rfjussion  over  the  susjtected  ap 

8.  Loud,  loiL'-pitehed  aortic  aeeond  tound. 

9.  Si/stolic  murmur  flcast  impoi-tant  of  all). 


i^^ 


10.  Rii<li/ixrnpii  may  ilf  moustrate  a  shadow  higher  up  tkastfi 
corresponding  to  the  heai-t  and  extending  beyond  tiiat  ptodlHtd 
the  sternum,  spinal  coliuuu,  and  great  vessels. 

Dw.gii.osis  of  the  Seat  of  the  Lesion, 
(a)  Aneurism,  of  the  ascending  arch   generally  approaobw 
penetrates  the  chest  wall  in  the  vicinity  of  the  srrnnd  ri<ihi  Hd 
costal  sjiaoe  near  the  atenium.     Ti-eiious  to  jierforatiug  the  tlionu 
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paiietcs,  tlio  growth  of  the  ancurisiu  iiuiy  givt»  rise  to  ])uin,  pulsa- 
tioii|  aiid  dulness  aiid  thrill  in  this  region. 

(b)  Aneurism  of  the  transverse  arch  or  diffuse  dilatation  of  tlie 
aorta,  such  as  usually  occurs  in  long-staiuling  cases  of  aortic  regur- 
gitation, may  not  give  rise  to  any  visible  pulsation  of  the  chest 
wall,  and,  if  deep-seated,  need  not  produce  any  abnoniial  dubiess 
on  percussion.  In  such  cases  an  aneurism  is  to  be  recognized,  if 
at  ally  by  evidences  of  pressure  on  the  nerves  or  vessels  of  the  medi- 
astinum (cough,  ap^Gfnia,. inequality  of  the  pupils,  tracheal  tug, 
etc.). 

(c)  Aneurism  of  the  descending  aorta  gives  rise  usually  to  severe 
and  persistent  pain  in  the  back,  which  radiates  along  the  intercos- 
tal nerves  or  downward.  Other  pressure  symptoms  are  not  marked, 
but  in  advanced  cases  an  area  of  abnoimal  dulness  and  pulsation 
may  be  found  in  the  region  of  the  left  scapula  or  Ix^low  it. 

(d)  If  the  innominate  artery  or  one  of  the  carotids  is  involved, 
we  usually  find  a  pulsating  lump  in  the  region  of  one  or  the  otlier 
claviculo-stemal  joint  or  at  the  root  of  the  neck,  and  the  trachea 
may  be  displaced  to  one  side.  If  the  subclavian  is  involved  or 
pressed  upon,  there  may  be  paui  and  cedema  in  the  corresponding 
arm. 

Differential  Diagnosis, 

(a)  Some  writers  draw  a  distinction  between  the  diffuse  dilata- 
tion of  the  aortic  arch,  which  sooner  or  later  compli(.*ates  almost 
every  case  of  incompetency  of  the  aortic  valves,  and  saccular  aneu- 
rism of  the  transverse  portion  of  the  aorta.  Clinically,  such  dis- 
tinction seems  to  be  impossible,  although  if  symptoms  resembling 
those  of  aneurism  gradually  develop  in  a  case  of  aortic  regurgita- 
tion, one  may  suspect  that  the  dilatation  of  the  aorta  is  merely 
part  of  the  distention  of  the  whole  arterial  tree,  which  aortic  regur- 
gitation tends  to  produce. 

(b)  Aneurism  is  not  infrequently  mistaken  for  aoiiic  stenosis^  in 
whidh  a  systolic  murmur  and  thrill,  similar  to  those  occurring  in 
aneurism,  are  to  be  heard  over  the  region  of  the  aortic  arch.  From 
aortic  stenosis  aneurism  is  distinguished  by  the  fact  that  it  does 

19 
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not  pro(lu(».e  characteristic  changes  in  the  pulse,  and  by  the  presenn 
of  8oni(3  one  of  the  symptoms  above  described,  such  as  trackeil 
tug,  i)r(;ssure  sympt<mis,  abnormal  area  of  percussion  dulne^  etc 

(c)  Simple  dynamic  throbbing  of  a  nonnal  aortic  arch  similar 
to  that  which  occurs  in  the  abdominal  aorta  may  lift  the  chest  will 
so  as  to  simulate  aneurism.  The  other  positive  symptoms  and 
signs  of  aneurism  are,  however,  absent. 

(d)  Tuhuonary  tuberculosis  or  cancer  of  the  oesophagus,  produe- 
mg  as  they  may  substenial  pain,  cough,  and  aphonia  by  pressaie 
upon  mediiistinal  stnictures,  have  been  mistaken  for  aneoiism, 
from  which,  however,  they  may  be  distinguished  by  the  absence  of 
the  positive  signs  above  desciibed,  by  the  more  rapid  emaciation 
of  the  patient,  and  by  the  positive  eWdences  of  cancer  or  tubeicu* 
losis. 

(r)  Kt/i/*i/('}H(f  necessittttls  may  produce  a  pulsating  tumor  like 
tliat  of  aneurism  and  the  area  of  dulness  may  be  similar,  but  there 
is  no  diastolic*  shock,  no  tactile  thrill  or  murmur,  and  the  history 
of  the  ease  is  usually  very  different  from  that  of  aneurism.  It  is 
perfectly  safe  to  insert  a  fine  hollow  needle  in  doubtful  cases.  Xo 
serious  lieniorrliage  results  if  an(»urism  is  present,  and  the  diagnosis 
and  treatment  may  be  greatly  assisted. 

(f)  McJiffsfiffff/.  tumors  are  sometimes  almost  indistinguishahle 
from  aiH'iirisiii  during  life.  Tliey  may  produce  a  more  intense  and 
wides])r(^a(l  dulness  which  is  usually  in  the  median  line,  while  tlie 
dulness  of  antMuism  is  oftener  at  one  side.  The  pulsation  transmit- 
ted to  a  tumor  by  tlie  heart  lias  not  the  expansile  character  of  aneu- 
rismal  pulsation.  Tumors  are  not  associated  with  any  diastolic 
shock,  rarely  with  a  tracheal  tug. 

The  course  of  most  mediastinal  tumors  is  progressive  and  at- 
tended by  j.:^eat  cachexia,  while  the  symptoms  oi  aneurism  ai*e  often 
more  or  less  intennittent,  and  unless  pain  i^  severe  then*  is  no  such 
emaciation  or  anreniia  as  is  commonly  seen  with  mediai:tinid  tu- 
mors. Pressure  synij)toms  may  be  the  same  in  both  diseases,  but 
are  usually  more  marked  with  mediastimd  growths.  A  metastatic 
nodule  over  the  clavicle  sometimes  betrays  the  presence  of  a  pri- 
mary focus  within  the  chest. 
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{g)  Setrartimi  of  the  right  hniij  (fibi-oid  i>hthisis),  with  or  without 
iliflplacemeiit  of  the  lieurt  toward  the  (list^asi-d  !iid<',  umy  uncover 
the  heart  so  as  to  ])roduct!  some  of  tlie  signs  of  aiu-urisui,  i.e.,  \>\A- 
Ration  and  duhiesa  in  the  upi>er  riglit  intercostal  spaws  near  tlie 
stemum,  with  a  Itiud  aortic  eocoiid  sound  and  Roniptimes  a  systolic 
jnnrmuT  in  the  dull  ai'ca. 

The  history  of  the  case  aud  a  careful  examination  of  the  Imigs 
nsaally  suffice  to  set  us  right. 

(A)  DilutiitiiDi  of  the  heart  may  ho  bo  extreme  that  pulsation 
and  percussion  duluess  appeal'  in  the  characttnistiu  aneurismal  area 
to  the  right  of  the  stemiun,  csiiecially  if  there  is  solid Itication  of 
Uie  left  lung.  But  the  pulse  is  iu  such  casirs  much  weaker  and 
more  irregular  than  is  to  he  expected  iu  uiieoniplit^Ated  cases  of  aortio 
aneurisDi,  and  the  history  of  the  case  is  usually  decisive. 


^  ^  )  CIIAPTKIl   XIV. 

DISEASES   OF  THE   LUNGS. 

BRONCHITIS,    PNEUMONIA,    TUJiERCULOSIS. 

T.  TKAniKiTTs. 

Is  eonnectioQ  with  bronchitis  or  as  a  forerunner  thereof,  inflam*  1 
mation  of  the  trachea  is  not  uncommon.     It  gives  rise  to  no  char*  1 
actcristic  iihysital  signs,  but  is  to  be  suspected  when  tlic  patient 
coniplaius  of  cough  with  jjaln  over  the  ujij/it  puiiioii  of  the  stenium 
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(2)  RdleSf  which  are  squeaking  or  piping  over  bronchi  which 
are  narrowed  without  any  considerable  amount  of  exudation,  as  is 
the  case  in  the  earliest  stages  of  many  cases,  and  bubbling,  crack- 
ling, or  clicking  in  later  stages,  when  watery  or  viscid  exudation  is 
present  in  the  tubes.     The  calibre  of  tlie  bronchi  affected  can  be 
estimated  from  the  coarseness  or  fineness  of  the  rSies.     Low-pitched 
groaning  sounds  point  to  a  stenosis  of  a  relatively  large  bronchus, 
while  squeaking  and  whistling  sounds  are  usually  produced  in  the 
smaller  tubes.     Large,  bubbling  r^les  are  much  less  often  heard 
than  the  finer,  crackling  variety.    The  latter  are  produced  in  the 
smallest  tubes,  the  former  in  the  larger  vaiiety. 

Simple  non-tuberculous  bronchitis  is  almost  invariably  bilateral 
or  symmetrical,  and  affects  most  often  the  lower  two-thirds  of  the 
lungs,  leaving  the  apices  relatively  free.  It  is  abnost  never  con- 
fined to  an  apex.  When  rftles  are  to  be  heard  on  one  side  of  the 
chest  only,  and  when  they  persist  in  the  same  si)ot  for  days  and 
weeks,  tuberculosis  is  always  to  be  suspected,  especially  if  the 
'^s  are  localized  at  the  summit  of  one  or  both  lungs.  It  should 
never  be  forgotten  that  tlie  tubercle  bacillus  is  capable  of  exciting 

*  bronchitis  indistinguishable  from  other  varieties  of  bronchitis, 
^ceptby  its  tendency  to  show  itself  at  the  aj)ex  of  the  lung  and 
^  one  side  only;  most  cases  of  pulmouaiy  tuberculosis  begin  in 
Biiaway. 

The  only  other  variety  of  bronchitis  which  is  often  unilateral  is 
"^  due  to  the  influenza  bacillus.  In  tlie  course  of  a  case  of  influ- 
^^j  a  unilateral  localized  bronchitis  not  infrequently  occurs.     0  ver 

*  patch  of  lung,  perhaps  the  size  of  the  palm  of  the  hand,  fine,  moist 
'^  may  persist  for  weeks,  finally  clearing  up  only  after  the  pa- 
"^t  has  resumed  his  ordinary  occupation.  Doubtless  such  local- 
^i  patches  of  bronchitis  are  often  accompanied  by  foci  of  lobular 
pneumonia  too  small  to  be  detected  by  our  present  methods  of 
physical  examination. 

Percussion  dulness  is  absent  in  bronchitis  excei)t  near  the  end 
of  fatal  cases,  when  the  lung  is  stuffed  witli  mucus  and  pus,  or 
^hen  atelectasis  has  occurred  owing  to  extensive  plugging  of  the 
^*^  bronchL    These  events  are  rarely  seen,  and  in  general  the 
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negative  resiilts  of  percussion  are  of  great  value  in  excluding  Bol- 
iditication  or  fluid  exudation. 

Occasionally  percussion  i*esonance  may  be  increased  owing  to 
a  slight  tt'nijxjrary  ovcrdistention  of  tlie  air  vesicles  from  coa^iing.' 

Inspection  usually  sliows  little  or  nothing  of  diagnostic  impor 
tance  in  acuto  bronchitis.  Long-standing  cases,  complicated  u 
they  abuost  invariably  ai-e  by  emphysema,  present  changes  in  the 
shajK^  of  the  thorax ;  but  these  ait)  due  to  the  emphysema  rather 
tluui  to  the  bronchitis.  In  children  acute  bronchitis  sometimes 
involves  so  many  of  the  smaller  bronchi  that  dyspnoea  and  nse  of 
accessory  umscles  of  respiration  are  notable.  But  this  usuaDy 
means  aUdectasis,  broncho-pneumonia,  or  laryngeal  spasm^  in  addi* 
tion  to  the  bronchitis. 

Fnuii  violent  c()ujj:hing  the  jugulars  may  be  distended,  but  no 
systolic  pulsation  occurs  in  them. 

Voice  sounds  and  tactile  fremitus  arc  normal. 

(Eifcma  of  the  Jniuj  and  bronchial  asthma  ai*c  the  only  pathologi- 
cal processes  (except  hemorrhage  into  the  lung  substance)  which 
give  rise  to  sii^iis  like  those  of  bronchitis. 

(1)  lu  (nJrunt  i'f  fitt:  hnff/y  or  jmlnionary  apoplexy,  one  may 
find,  as  in  siiujile  bronchitis,  a  diminished  vesicular  breathing  with 
criu'kliniif  rales,  hut  oMlenia  of  the  lung  is  abuost  always  best  marked 
in  the  (lej»enilent  portii>ns;  that  is,  in  the  posterior  pai'ts  of  the 
lung  if  the  ]>atient  has  Invn  lying  upon  the  back,  or  in  the  lower 
lobes  if  he  has  Ik'cu  sitting  up.  The  r^cs  of  oedema  are  always 
moist,  and  ari»  more  uniform  in  size  when  compared  to  those  of 
bronchitis.  The  reeoi^niitii^n  of  a  cause  for  the  (.edema,  for  ex- 
ani]>le  a  nnn-ciinqM-nsateil  lirart  lesion,  materially  aids  in  the 
diai^nosis. 

(2)  Ih'onrJnal asthma  or  spasm  of  the  finer  bronchi  produces  diy 
squeaking  and  groaning  sounds  similar  to  those  heard  in  the  earlier 

'  In  cliildron  exainiiieil  diirinc:  a  cryiiii;-siK»ll  ii  cracked-pot  sound  can 
usually  be  t^licited  by  iwrciission.  This  is  in  no  way  characterisUc  of  bron- 
chitis and  can  often  be  obtaineil  in  healthy  infants. 
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stages  of  many  cases  of  broncliitiB.  But  in  bronchial  asthma  the 
rfiles  are  chiefly  expiratory,  and  expiration  is  prolonged  aiid  intou- 
sified.  Moreover,  the  inhalation  of  a  few  drops  of  aiiiyl  nitrite  will 
temporarily  disiJi'l  rilles  due  to  bronchial 
spasm,  while  on  the  rSles  of  dry  bronchitis 
it  has  no  effect  (Abrams). 

(3)  Broncho-jmeiniwnia.  lu  many 
cases  of  lobular  or  biouctto-pneuuionia  tlie 
physical  signs  are  L-xeluaively  tlioso  of  the 
coexisting  bronchitis.  In  micli  cases  the 
diagnosis  of  l>ronchitis  is  not  wron)^,  but 
does  not  cover  the  whole  ground.  I  sliall 
discuss  further  under  broncho-jnieuinonia 
iJie  evidence  which  leads  us  to  sus^wct 
that  something  more  than  bronchitis  is 
present. 

(4)  Muscle  souui/n.  Under  certain 
circumstances  (cold,  nervousness),  the 
rumbling  noises  produced  liy  muscular 
coirti-actions  in  the  chest  wall  may  simu- 
late rAles  so  closidy  that  the  diagnosis  of 
bronchitis  may  !>;  atrongly  suggested. 
The  differentiation  between  rfiles  and 
muscle  sounds  has  alri'aily  been  discussed 
(see  above,  p.  14C), 

(5)  Jtdei-tatir.  rrr/iittititm.  Crackling 
i-&les  hoiird  over  the  thin  margins  of  the 
lungs  at  tlie  base  of  the  axilla  or  along 
the  edges  of  the  niiiniibrium  iue  often  due 

to  atelectasis  (see  above).  Fnmi  bronchitis  tliey  -dTv  distinguished 
by  their  situation  and  by  the  liwrk  of  symptoms.  They  are  best 
heard  at  the  point  shown  in  l''ig.  15». 

C/iroiiii:  I!iwi--Mfis. 
So  far  as  the  bronchitis  itself  is  coneenicd,  there  may  lie  no 
difference  in  the  physical  signs  Ix^twcen  tlie  acute  and  chronic  forms 


Ra.  Its.— The  Dou  uv  Plared 
OTcr  Uie  Area  wbcre  Alelecu- 
tle  cnpUacbm  la  Oftenest 
Hurt. 
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of  the  disease ;  but  in  the  latter  one  almost  invariably  finds 
ciated  with  the  bronchitis  itself  a  considerable  degree  of  emphj* 
sema,  of  asthma,  or  of  both  conditions.  Indeed,  the  f oregiound  of 
tlie  clinical  picture  and  the  bulk  of  the  physical  sign  are  made  vp 
by  the  emphysema  and  asthma,  rather  than  by  the  bronchitis  itseU. 
Accordingly,  I  shall  not  discuss  chronic  bronchitis  any  furtber  at 
this  point,  but  will  return  to  the  subject  in  the  chapter  on  Emphj^ 
sema. 

CROUPOUS  PNEUMONIA. 

In  its  typical  form  croupous  or  fibrinous  pneumonia  prodnoei 
solidificatiou  of  one  or  more  lobes,  usually  the  lower,  the  prooefls 
being  accurately  bounded  by  the  interlobular  fissures.  Althoii|^ 
the  physical  signs  of  the  eai'lier  stages  differ  considerably  from 
tliose  of  the  later  ones,  there  seems  to  be  no  sufficient  ground  for 
marking  off  stages  of  engorgement  and  of  red  and  gray  hepatiza- 
tion, for  cUniraUij  these  stages  cannot  be  distinguished. 

The  solidilieation  may  begin  in  the  deeper  parts  of  the  lung 
(^^  cetitral  2mcumo7iia"),  so  that  no  physical  signs  are  obtainable 
unless,  later  in  the  course  of  the  disease,  the  process  extends  to  the 
surface  of  the  lung. 

Massive  pnnnnonia,  in  which  the  bronchi  as  well  as  the  air  csells 
are  ])higged  witli  fibrin  and  leucocytes,  is  a  relatively  rare  form  of 
the  disease,  but  possesses  great  clinical  importance  on  account  of  the 
marked  resemblance  between  its  physical  signs  and  those  of  pleural 
effusion. 

The  frequency  of  endocarditis  and  i>ericarditis  in  connection 
with  lobar  pneumonia,  especially  with  those  of  the  left  side,  should 
be  borne  in  nimd. 

Physical  Signs, 

(a)  Inspect  inn, — Tlie  asjx'et  of  the  patient  frequently  suggests 

the  (liajjjnosis;  tlie  face  is  anxious,  often  flushed  or  slightly  cya- 

nosed,  tlie  flusli  sometimes  affecting  most  strikingly  the  side  of  the 

face  eorresi)onding  to  the  lung  affected.'     Herpetic  vesicles  ("cold 

'  Perhaps  because  the  patient  is  apt  to  lie  upon  the  affected  side. 
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sores  ")  are  often  to  be  seen  Ground  the  iiioutli  or  nose.  The  ra])itl, 
difficult  breathing  is  at  once  noticable,  and  expiration  is  often  ac- 
companied by  a  grunt.  The  use  of  the  accessory  muscles  of  respi- 
ration and  the  dilatation  of  the  nostrils  attract  attention. 

The  combination  of  marked  dyspnoea  with  absence  of  dropsy  is 
met  with  more  frequently  in  pneumonia  than  in  any  otlicr  disi'asi*. 
Both  sides  of  the  chest  usually  move  alike^  but  occasionally  tliC 
affected  side  shows  deficient  exi)ausion  es|>ccially  in  tlic  later  stages 
of  the  disease,  and  the  other  side  of  the  chest  sliows  increased  re- 
spiratory movements  (comix^nsatory).  Eaii*ly  the  ])ul8ations  of  the 
heart  may  be  transmitted  to  the  cliest  wall  tli rough  the  affected  lung. 

When  pneumonia  attacks  a  feeble  old  man,  or  follows  injuries 
(snrg^cal  pneumonia),  its  onset  may  be  insidious,  and  none  of  the 
phenomena  just  described  may  be  seen. 

(ft)  Palpation. — In  the  great  majority  of  nines  tarfi/e  fremitus  is 
markeditf  increased  over  the  afferted  arerf,^  but  in  cast*  tlie  bron(^lii 
are  occluded  by  secretions  or  fibrinous  exudat**,  fR*niitus  may  l)e  di- 
minished or  altogether  absent.  A  few  hard  couglis  will  sometimes 
clear  out  the  tubes  and  thus  materially  assist  tlic  diuf^iosis.  Occa- 
sionally an  increase  in  superRcial  tem])orature  of  tlie  atTected  side 
may  be  noticed  by  palpation,  and  raivly  onr  ftM^ls  a  friction  rub 
due  to  the  fibrinous  pleurisy  which  almost  invariably  accompanies 
the  disease. 

(f )  Percussion . — Over  the  a  rea  affected  th  e  /*rrr  uss  it  *  //  w  ntf  is  f/rn  /r- 
aUy  dull  andviayhe  almost  flat^  except  in  th<*  earliest  and  latest 
stages  of  the  disease,  in  which  it  may  have  a  tynipaiiitif^  quality  with 
or  without  an  element  of  slight  dulness.  ^lore  marked  tympany  is 
usually  present  over  the  unaffected  lolx»s  of  the  diseaseil  lung  (that 
is,  over  the  upper  lobes  in  the  great  majority  of  eases.) 

The  conditions  just  described  represent  tln^  great  majority  of 
cases,  but  the  following  exceptions  occur : 

(1)  In  the  pneumonias  of  children,  and  occasionally  in  adults, 
dulness  may  be  absent. 

'  By  using  the  edge  instead  of  the  flat  of  tlie  liaml  tlic  bouiularicK  of  enl. 
Idlfled  lobes  may  often  be  very  accurately  uiarke<i  out  by  means  of  the;  tactile 
firimitoi. 
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(2)  When  the  lower  lobe  of  the  left  lung  is  affected,  adistmeUj  j 
tympanitic  quality  may  be  transmitted  to  the  consolidated 
from  a  distended  stomach  or  colon. 

(3)  In  rare  cases,  the  percussion  over  the  consolidated  aieanuj 
be  of  a  metallic  quality,  or  produce  the  "  cracked-pot "  sound. 

(4)  In  central  pneumonia  there  may  be  no  change  in  the  perau- 
sion  note,  or  it  may  be  unusually  full  and  deep  so  that  the  sound 
side  seems  dull  by  comparison. 

A  solidified  lobe  increases  so  much  in  size  that  the  area  of  dal- 
ness  corresponding  to  it  often  seems  incredibly  large.  Thus,  al- 
though tlie  lower  lobe  reaches  in  health  not  more  than  half-way  op 
the  scapula,  when  solidified  it  produces  dubiess  throughout  neady 
the  whole  back. 

The  right  base  is  the  most  frequent  seat  of  pneumonic  solidifict- 
tions,  but  the  dubiess  corresponding  to  it  is  often  first  noticeable  in 
the  posterior  axillary  line.  A  dulness  appreciable  only  in  the  front 
of  the  chest  is  abuost  sure  to  correspcmd  to  the  upper  lobe,  while 
signs  in  the  lower  part  of  the  right  axilla  correspond  to  the  middle 
lol)e.  Many  eases  of  central  pneumonia  first  appear  at  the  sur&oe 
in  one  or  the  other  axilla. 

As  regards  the  amount  of  solidification  needed  to  produce  per- 
cussion dulness,  Wintrich  says  that  the  mmimiun  is  a  patch  6  cm. 
in  dianietor,  2  cm.  deep,  and  superficially  situated. 

Percussion  often  makes  us  aware  of  an  increased  resistance  or 
diminished  elasticity  of  the  affected  side,  although  the  resistance  is 
seldom  as  marked  as  in  large  pleural  effusions. 

((/)  Auscultation. — Li  the  gi'eat  majority  of  cases  tyjucal  tubular 
breathing  is  to  be  heard  over  the  affected  area.  Since  a  whisper 
is  })ractically  a  for(;od  ex]>iration,  this  tuhulnr  quality  is  very  well 
brought  out  if  the  ])atient  is  made  to  whisper  "one,  two,  three," 
or  any  otlier  succession  of  sylhibles,  and  by  this  method  the  fatigue 
and  ])aiu  of  deep  breathing  may  be  saved.  By  this  use  of  the 
whispered  voice  one  may  accurately  mark  out  the  boundaries  of  the 
consolidated  area,  and  demonstrate?  in  many  cases  that  it  coincides 
with  the  boundaries  of  one  lobe  of  the  lung. 

In  the  earliest  stages  of  the  disease  the  breathing  may  be  bron- 
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eho-veaioular ;  more  often  it  is  /eeWi?  or  suppresacd  over  the  eon- 
.:olidated  area,  aud  "crepitant  rSJes,"  that  is,  veiy  fine  crackling 
sounds,  may  bo  heard  at  the  end  of  inspiration,  but  these  ai-e  much 
more  common  in  the  stage  of  resolution'  ("crepitans  rediix  "). 

If  some  of  the  smaller  broiiclii  are  blocked,  aa  is  not  infre- 
qaently  the  case,  i-espiration  is  absent  or  very  feeble,  and  such 
cases  are  often  mistaken  for  pleuritic  effusion.  In  pneumonia  of 
the  upi>er  lobe  it  is  nut  i-are  for  bronchial  bi-eathing  to  be  absent 
even  without  plugging  of  the  bronchi. 

In  cases  of  "central  pneumonia,"  that  is,  when  the  area  of 
Bolidiiication  is  in  the  interior  of  the  organ,  there  may  be  no 
change  in  the  breath  sounds,  or  a  bronchial  element  may  Iw  faintly 
audible  on  auscultation  with  the  unaided  ear,  and  only  by  this 
metbo<l. 

The  int«usity  of  the  spoken  or  whispered  voice  is  gieatly  in- 
creased over  the  area  of  consolidatiou,  aud  sonietinit-s  tbc  words 
can  be  distinguished.  The  nasal  twaug  known  as  "  ri/"ii/i'iiii/  "  is 
occasionally  to  be  heard.  In  the  majority  of  fuses,  as  liaa  been 
already  stated,  the  right  lower  lobe  posteriorly  is  affected,  so  that 
the  consuliilated  ai'ea  ^  immediately  in  apposition  with  the  sjiuial 
column.  Under  these  cir  cum  stances,  it  is  not  ."^  all  imcomuion  to 
hear  bronchial  breathing  transmitted  from  the  con.solidated  lobe 
to  a  narrow  zone  close  along  the  spinal  column  on  the  suuiid  side. 
Snch  a  zone  is  often  mistaken  for  consulidatiuii  (see  Fig.  1!>9). 

The  signs  are  ujaually  less  marked  in  the  axilla  aud  in  the  front 
of  the  lung,  but  in  a  minority  of  eases,  and  esjifcially  when  the 
appei  lobes  are  affected,  the  signs  ai'c  wliolly  in  the  front.  Wien 
searching  fur  evidences  of  consolidation  in  [Krsdits  suspected  to 
have  pneumonia,  one  should  never  omit  to  examine  the  apices  and 
rery  summit  of  the  armpit,  pressing  tlie  stfitliusco2>e  up  behind  the 
anterior  fold  of  the  axilla. 

In  examining  the  posterior  lol)es,  when  the  jiaticnt  is  too  weak 
to  sit  up  and  is  loath  even  to  tui-n  upon  the  siile,  the  Itowles  steth- 

'  Crepitant  rtlea  are  r&rely  heard  in  Uie  pueunioiiios  of  infancy  and  ola 
age.  They  ire  not  peculiar  to  pneumonia,  but  uccur  in  pulmonary  wileuia  oi 
besioirbagic  infuctioa— condiciuuii  easily  iliHtinguisbed  {rum  pueumooia. 
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oscope  is  a  great  conreDience,  owing  to  the  ease  with  vhich  itaiitr 
tened  extremity  may  be  worked  in  between  the  patient  and  the  bedr 
clothes  without  causing  any  discomfort. 

When  resolution  begins,  the  signs  may  suddenly  and  completely 
disappear  within  a  few  hours.  More  frequently  the  bnKicluil 
breathing  is  modified  to  broncho-vesicular,  dulness  and  btonelu^ 
phony  become  less  marked,  fine  crackling  r&les  (crepitans  tedox) 
or  coarser  moist  bubbles  appear,  and  the  lung  gradually  letonulo 
its  normal  condition  within  a  period  of  three  or  four  days.     Lt  the 
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active  stages  of  the  disease  tlie  entire  absence  of  rfiles  is  very  char- 
acteristic. In  about  19  per  cent,  of  the  cases  the  solidificatioD  oi 
the  lung  i>ersists  after  the  fall  of  the  temperature;  indeed,  it  may 
be  weeks  or  even  months  before  it  clears  up,  and  yet  the  lung  may 
be  perfectly  sound  in  the  end.  On  the  other  hand,  abscess  or  gan- 
grene may  develop  in  the  solidified  lobe,  or  the  latter  may  be  trans- 
furiued  into  a  ma^s  of  tough  fibrous  tissue,  and  the  adjacent  portion 
of  the  chest  may  fall  in  (cirrhosis  of  the  lung,  chronic  interstitial 
pneumonia). 

"  Wanderiny  pneumonia"  is  a  term  applied  to  CAWS  in  wtiifdl 
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the  consolidation  disappears  in  one  lobe  only  to  reappear  in  another, 
or  spreads  gradually  from  lobe  to  lobe.  The  physical  signs  in  such 
oases  do  not  differ  essentially  from  those  already  described. 

Summary. 

In  a  typical  case  one  finds  (oftenest  at  the  right  base  behind) 

1.  Dulness  on  percussion. 

2.  Increased  tactile  fremitus  and  voice  sounds. 

3.  Tubular  breathing  and  occasionally  crepitant  r&les. 

These  signs  occurring  in  connection  with  fever,  cough,  rusty 
spata,  pain  in  the  side,  dyspnoea,  and  herpes,  are  sufifieieiit  for  the 
diagnosis. 

But  many  cases — some  say  the  majority — are  not  typical  when 
first  seen.     The  following  are  the  commonest  anomalies : 

(a)  There  may  be  tympany  instead  of  dubiess,  especially  in 
children  or  when  the  solidification  is  at  tlie  left  base. 

(b)  The  breathing  may  be  feeble  but  vesicular  in  character,  or 
it  may  be  absent,  in  case  bronchi  ai-e  plugged ;  from  the  same  cause 

(e)  Tactile  fremitus  may  be  diminished. 

A  hard  cough  may  clear  out  the  bronchi  and  produce  a  sudden 
metamorphosis  of  the  physical  signs  with  a  return  to  the  normal 
type. 

In  these  atypical  cases,  we  have  to  fall  back  upon  the  symp- 
toms, the  history,  the  blood,  and  sputa  for  help  in  the  diagnosis. 

Deep-seated  pneumonic  processes  may  appear  at  the  surface  in 
cmt-of-the-way  places,  6.^.,  at  the  summit  of  the  axilla,  and  the 
area  of  demonstrable  physical  signs  may  be  no  larger  than  a  silver 
dollar.  A  thorough  examination  of  every  inch  of  the  chest  is 
therefore  essential  in  doubtful  cases. 

In  the  later  stages  of  the  disease  crepitant  or  other  fine  rdles 
often  appear,  and  the  signs  of  solidification  suddenly  or  giadually 

di8q[>pear. 

Differential  Diagnosis. 

Pneomonio  solidification  is  to  be  distinguished  from 

(1)  Pleuritic  effusion. 

(2)  Tabercolosis  of  the  lung. 
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(1)  From  ])l(uuitio  efFiision,  pneumonia  is  to  he  dLstinguisbed 
in  tlie  gi'i'at  majority  of  ciusi's  by  differeneos  in  the  onset,  course, 
and  general  sym]>t<mL8  of  the  disease.  In  pneumonia  the  imtieutis 
far  more  suthlenly  and  violently  attacked,  tlie  dyspn<£a  is  modi 
greater,  eough  luid  pam  are  more  distressmg  and  more  frequent, 
the  temperature  is  higher,  and  the  sputum  often  characteristic.  In 
pleuritic  effusion  the  dulncss  is  usually  more  intense  than  in  pneu- 
monia. Tac^tile  fremitus  and  voice  sounds  ai'e  increased  in  pneu- 
monia (except  when  the  bronchi  are  plugged) ;  decreased  or  absent 
in  pleuritic  effusion.  Bronchial  breathing  may  be  heard  in  both 
diseases,  but  is  usually  feeble  and  distant  when  occurring  in  pleu- 
risy, and  loud  in  pneumonia.  If  the  affection  be  on  the  left  side, 
the  diagnosis  is  much  aided  by  the  presence  of  dislocation  of  the 
heart,  which  is  ])roduc^ed  by  pleuritic  effusion  and  never  by  pneu- 
monia. In  cases  of  ])neumonia  with  occlude^l  bronchi,  one  may 
hav(»  every  sign  of  pleuritic  effusion — flatness,  absent  breathing, 
voii'o  and  treuiitus — and  in  such  cases  tlie  absence  of  any  dislora- 
tion  of  the  lieiirt,  ])rovided  the  disease  is  u})on  the  left  side,  is  very 
important.  If  a  siniihir  condition  of  things  occurs  u]»on  the  right 
sidi*,  one  may  have  to  fall  back  upon  the  symptoms  and  upon  such 
evidence  a,s  the  bh)od  count,  herpes,  sputum,  etc. 

(2)  Tub«'r(!ul()sis  of  the  lung  causuig,  as  it  may,  a  diffuse  sol- 
idification of  the  organ,  may  be  indistinguishable  from  pneiunonia 
if  we  take  account  only  of  the  ])hysical  signs,  but  the  two  diseases 
can  usually  be  distinguished  witliout  difficulty  by  the  difference  in 
their  symptoms  and  course,  and  by  the  presence  or  absence  of  tuber- 
cle bacilli  in  the  sputum. 

Inhalation  Pneumonia.     Aspiration  Pneumonia. 

Wlicn  food  or  other  foreign  substances  are  drawn  into  the  air 
I)assag(*s,  as  may  occur,  for  example,  during  recovery  from  ether 
narcosis,  a  form  of  broncho-pneumonia  may  l)e  set  up,  in  which  the 
solidified  ])atches  are  not  infrequently  large  enough  to  he  recognized 
by  tht^  ordinary  methods  of  ])hysical  examination. 

The  U'sions  are  usually  hihdrral  and  accompanied  by  a  general 
bronchitis.     Slight  dulness  and  indistinct  bronchial  breatbing^can 


usually  lu*  uuult?  out  oviT  an  irregular  ana  in  llir  lun-k.^  ol  Imth 
luiigs. 

The  signs  are  considerably  less  markod  than  in  croujious  pntni- 
monia,  and  the  boundaries  of  the  iri-egular  patches  of  diseiLse  do 
not  correspond  to  those  of  a  lol)e  of  the  lung. 

If  not  rapidly  fatal^  the  disease  may  l)e  eomidicated  l)y  pulmo- 
nary gangrene  or  abscess  and  laige  quantities  of  fetid  pus  may  be 
spit  up. 

Broncho-Pnel'moxia. 

(CatarrhcU  or  Lobular  Pneumonia.) 

Multiple  small  areas  of  solidification  scattered  through  both 
lungs,  interspersed  with  ai-eas  of  collapse,  and  usually  associated 
with  diffuse  bronchitis,  occur  very  frequently  in  children  producing 
severe  dyspnoea,  cyanosis,  cough,  and  somnolence,  and  loinning  a 
very  fatal  course. 

The  solidified  lobules  may  fuse  so  .as  to  form  considerable  areas 
of  hepatized  lung,  or  there  may  he  no  lesion  larger  than  a  pea. 

This  is  the  usual  type  of  "lung  fever"  in  infants,  although  or- 
dinary lobar  pneumonia  is  not  rare  in  infancy  and  in  childhood. 

The  widespread  atelectasis  of  the  lower  lol)es  which  is  associated 
with  the  disease  in  most  cases  owing  to  the  plugging  of  the  bronchi 
with  tenacious  secretions,  is  probably  as  serious  in  its  effects  as  the 
pneumonic  foci  themselves. 

The  anterior  and  upper  parts  of  the  lungs  oft^n  Ix^come  dis- 
tended with  air  (vicarious  emphysema)  and  render  the  physical 
signs  very  confusing  and  deceptive. 

Physical  Signs, 

In  the  majority  of  cases  there  are  no  characteristic  X)hysic4il 
signs,  and  the  diagnosis  has  to  be  made  largely  from  the  symptoms 
and  course  of  the  disease.  The  consolidated  areas  are  usually  too 
small  to  give  rise  to  any  dulness  on  percussion,  or  to  any  cliange  in 
the  breath  sounds,  voice  sounds,  or  fremitus,  so  that  auscultation 
shows,  as  a  rule,  nothing  more  than  patches  of  fine  rales  occurring 
at  the  end  of  expiration.     Localized  tympanitic  resonance  is  some- 
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times  present  over  the  diseased  area,  making  the  soonder  portioBi 
of  the  lungs  seem  dull  by  comparison.  Occasionally,  whfvi  mnf 
lobules  have  fused  into  a  single  mass  of  larger  area,  the  ordinaiy 
signs  of  consolidation  may  be  obtained,  although  they  are  ^^  to 
disax)i>ear  within  twenty-four  or  forty-eight  hours  and  appeir  m 
another  situation.  As  above  said,  the  diagnosis  is  usually  to  be 
made,  if  at  all,  from  the  combination  of  the  physical  signi  of  • 
localized  bronchitis  with  the  symptoms  of  pneumonia.  "This  pi- 
tient,"  we  say,  ^^has  only  the  signs  of  bronchitis,  but  he  is  too 
sick.  The  cyanosis,  dyspnoea,  and  fever  are  too  marked.  He  ii 
sicker  than  simple  bronchitis  will  account  for. " 

Differential  Diagnosis. 

(n)  Acute  j^^ilmonary  tuberculosis  may  be  indistinguishable  fran 
broncho-pTieumonia  by  the  physical  signs  alone.  The  diagnosiB 
must  be  made  from  the  history  and  course  of  the  disease  or  from 
tlie  presence  of  tul)ercle  bacilli  in  the  sputa. 

(/>)  The  extensive  atelectasis  of  the  lower  lobes  which  may  ac- 
coinj)any  broncho-i)neumonia  gives  rise  to  dulness  and  absence  of 
r(»apiratory  and  vocal  sounds.  Thus,  the  signs  of  pleuritic  effusion 
are  simulated,  and  in  children  the  possibility  of  empyema  should 
not  l)e  forgotten.  As  a  rule,  broncho-pneumonia  gives  rise  to  much 
greater  dyspncKa,  and  is  associated  with  a  more  extensive  bronchitis, 
than  usually  coexist  with  pleural  effusion.  The  atelectatic  lobules 
may  be  expanded  by  coughing  or  by  the  cutaneous  stimulus  of  cold 
water,  and  thus  resonance  and  breath  sounds  may  suddenly  return. 
With  pleuritic  effusions,  of  course,  such  a  change  is  impossible. 

TUBERCULOSIS  OF  THE  LUNGS. 

(1)  Incijnent  Tuberculosis, 

In  the  earlier  stap^(\s  of  the  disease  there  may  be  absolutely  no 
recopniizi^-ble  physical  si^is,  and  the  diagnosis  may  be  established 
only  l)y  the  positive  result  of  a  tuberculin  injection  or  by  the  com- 
bination of  debility  with  sliyht  fever  not  otherwise  to  be  accounted 
for. 


BROf/CHITIS,  PNEUMONIA,  TUBERCULOSIS.  305 

In  some  cases  the  earliest  evidence  of  the  diaoase  is  hwmojttt/sa.' 
Wben  a  patient  consults  a  phyiticiaii  un  iiccDiiiit  u(  lueiuoptysis,  it 
is  freqneutly  impossible  to  tiiid  any  physieid  signs  of  (lisoaae  in  tlie 
lungs ;  not  uutil  weeks  or  months  later  ilo  tlie  ehai-act(.'riHtic  eliaiiges 
recognizable  by  physical  examination  make  thuir  ap])Parancc. 

The  very  early  hoaneness  of  the  voice  in  tulwreuloiis  patients  ia 
of  great  importance  and  often  attracts  our  attention  to  tlic  lungs 
irlien  the  patient  has  said  nothing  about  them.  Definite  physical 
signs  in  the  lungs  and  tubercle  bacilli  in  the  sputa  (artiticiaUy  ob- 
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tained  through  the  use  of  potassic  iodide,  see  bolow)  may  occasion- 
ally be  demonstrated  before  any  cougti  liiut  ap^ieaivtl.  On  thi^  other 
hand>  the  patient  may  cou^^h  for  werka  before  aitytliiiig  ahufuinal 
can  be  discovered  in  the  liinfrs.  Occasionally  tiilx/nnilosJ!)  Im'^^hs 
with  an  ordinarily  bilateral  bronchitis.  I  bavo  found  tuln'iclc  ba- 
cilli in  four  such  cases.  More  often  the  earliest  physical  signs 
are: 

(a)  Fine  crackling  rftles  at  the  apex  of  ono  lung,  heard  only 

■  Sever pticvm  a  patient  withia  forty-«ight  houra  atu-r  a  hcuiorrliaKC.  mkI 
OBJV  taieovnge  cough  or  forced  respiration  in  such  a  one.  There  ia  danger 
ol  atarting  a  fradt  hamorrhage. 

so 
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with  or  after  cough  and  at  the  end  of  inspiration.     [More  md} 
squeaks  may  Ih»  heiud.J     (See  Fig.  160). 

(//)  A  sliglit  diminution  in  the  excursion  of  the  diaphragm  oi 
the  alTected  sith',  as  shown  by  Litten's  diaphragm  shadow. 

(c)  Slight  diminution  in  the  intensity  of  the  respiratoiy  mu- 
mur,  with  or  without  inteiTupted  inspiration  (^^^cog-whed  bnalAr 
ing'y 

• 

(^f )  In  examining  the  apices  of  the  lungs  for  evidence  of  eaily 
tubt*r(*ulosis  one  sliould  secure  if  possible  perfect  quiet  in  the  Toonif 
and  have  the  clothes  entirely  removed  from  the  patient's  chest 
The  ordinary  hard-nibber  chest-piece  is  better  than  the  chest-pieee 
of  tlu^  liowles  instrument  when  we  wish  to  search  the  apices  for 
fine  rfiles.  Aftt»r  listening  during  quiet  breathing  over  the  apieei 
above?  and  Inflow  the  clavicle  in  front,  and  above  the  spine  of 
the  scapula  IxOiind,  tlie  jiatient  should  be  directed  to  breathe  out 
and  then,  at  tlie  end  of  expiration,  to  cough.  During  the  deep 
ins})initi()n  which  is  likely  to  i)recede  or  to  follow  such  a  cough  one 
sliould  listen  as  (rarefully  tus  j)ossible  at  the  apex  of  the  lung,  above 
and  Im'Iow  the  clavich^,  concentrating  attention  e8|H?cially  ujwn  tke 
liist  ([imi't^T  of  tlu^  inspiration,  when  rales  are  most  apt  to  appear. 
Sometimes  only  one  or  two  crackles  may  l)e  heard  with  each  inspi- 
ration, and  not  infn^piently  they  will  not  be  heard  at  all  unless  the 
])atient  is  miule  to  cough,  but  even  a  suujle  rdlt*,  if  persistent^^'iA 
importiint.  In  children  wlio  cannot  cough  at  will,  one  can  aoeom- 
plisli  ni»arly  the  same  n»sult  by  making  them  count  as  long  as  pos- 
sible with  on(»  breath  and  then  listening  to  the  immediately  suc- 
ceeding inspiration.  WIkmi  list<»ning  over  the  ai>ex  of  the  lung, 
one  should  never  allow  the  patient  to  tuni  his  head  sharply  in  the 
other  din^ction,  sin(»e  such  an  attitude  sti*etches  the  skin  and  mus- 
cles on  the  side  on  which  we  are  listening  so  as  to  produce  annoy- 
ing muscle  sounds  or  skin  rubs. 

\n  cases  in  which  ^ma  suspects  that  incipient  tuberculosis  is 

^  Kales  hoard  only  during  the  first  few  breaths  and  not  found  to  perBistoa 
subset lut'i It  ex;uu illations,  nuiy  be  due  to  the  expansion  of  atelectatic  lobules. 


BBONCHFTIS,  PNEUMOXIA,  TUBERCULOSIS.  307 

present  and  yet  in  which  no  positive  evidence  can  Ik*  found,  it  is  a 
good  plan  to  give  io<lide  of  potassium  (gr.  vii.  thive  times  a  day)  for 
afevdays.  The  effect  of  this  drug  is  often  to  make  rales  more 
distinct,  and  sometimes  to  increase  expectorati(»n  so  that  tuWrcle 
bacilli  can  be  demonstrated  when  befoi-e  none  weiv  to  Ik*  obtained.* 

(b)  The  diminution  in  the  excursion  of  the  diaphragm  ujxmi  the 
affected  side  in  cases  of  incipient  phthisis  has  lK*en  much  insisted 
upon  by  F.  H.  Williams  and  others  who  have  interested  themselves 
in  the  radioscopy  of  the  chest.  Litten's  diaphragm  sliadow  gives 
M  a  method  of  observing  the  same  phenomenon  without  the  need 
of  a  fluoroscope.  Even  veiy  slight  tuberculous  changes  in  the  lung 
*re  sufficient  to  diminish  its  elasticity  and  so  to  restrict  its  excur- 
rion  and  that  of  the  diaphragm,  ('omparlsons  must  always  Ikj 
^ttadewith  the  sound  side  in  such  eases,  as  individuals  differ  very 
Bmchinthe  extent  with  which  they  are  capable  of  depressing  the 
diaphragm.  It  must  be  remembered  that  j)lcuritic  adhesions,  due 
to  a  previous  inflammation  of  the  phuira,  may  diminish  or  alto- 
gether abolish  tlie  excursion  of  the  diai»hragm  shadow,  independ- 
ently of  any  active  disease  in  the  lung  itself. 

Those  who  are  expert  in  the  use  of  the  Huoroscopc  believe  that 
^y  can  detect  the  presence  of  tulK^rculosis  in  the  lung  by  radi- 
^*oopy  at  a  period  at  which  no  other  method  of  ]»liysii'al  I'xamina- 
"on shows  anything  abnormal.  I  shall  return  to  tlic  consideration 
of  this  point  in  the  section  on  Eadiosc()])y.^ 

hitermpted  or  cog-wheel  respiration,  in  whicli  the  inspiration 
u  made  up  of  sharp,  jerky  puffs,  signifies  that  tlie  entrance  of  the 
air  into  the  alveoli  is  impeded,  and  such  impediment  is  most  likely 
^  w  due  to  tuberculosis  when  ])resent  over  a  considerable  period 
in  a  localized  area  of  pubnonary  tissue. 

'  Any  irritating  vapor — for  example,  creosote  vapor — which  produces  vio- 
«at  cough  and  expectoration,  may  be  used  to  expel  bnuirhial  secretions  in 
doubtful  caaes.  Tubercle  bacilli  may  then  be  found  in  the  sputum  r)f  patients 
who,  without  the  irritating  inhalation,  have  no  cough  and  so  no  sputa. 

*  See  Appendix  C. 
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(2)  Moderatelij  Advanced  Casfa 

80  fai'  T  have  been  speakiug  of  the  detection  of  tuberculosis  at 
a  stage  prior  to  the  production  of  any  coiiaiderable  amount  of  soUd- 
itication.  The  BignB  considered  have  been  those  of  bronchitis 
localized  at  the  apex  of  the  lung,  or  of  a  slightly  diminished  pul- 
monary elasticity,  whetlier  due  to  pleuritic  adhesions  or  to  other 
causes.  We  have  next  to  consider  the  signs  in  cases  in  which  so* 
lidification  is  present,  though  relatively  slight  in  amount.  This 
condition  is  comparatively  easy  to  recognize  when  it  occurs  at  the 
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(f)  Some  one  of  the  ininicroiia  varieties  ot  itronclio- vesicular 
'wathiug  (true  bronchial  breathing  is  a  late  sign). 

((f)  Abnormally  louil  transmission  of  the  heart  sounds,  espe- 
wUy  uniler  the  cla%icle. 

(f)  Cardio- respiratory  inurmura  {vide  p.  1971  ai-e  occasionally 
Be  to  the  pressure  of  a  tuberculous  lobule  upon  the  subclavian 
I  wtwy.    In  connection  with  other  signs  they  are  not  altogether 
fTHluelesB  in  diagnosis. 

Ill  case  there  is  also  a  certain  amount  of  secretion  in  the  bron- 

i  of  the  affected  area  or  nlceratiou  around  them,  one  often  hears 

■  -tltiH  of  a  peculiar  quality  to  which  Skoda  ha8  given  the  name  of 

'^•tKimatlng  rales."     Rales  produced  in  or  very  near  a  solidified 

^•^Pa  are  apt  to  have  a  very  sharp,  crackling  quality,  their  intensity 

'**uig  increased  by  the  same  acoustical  CMiditions  which  increase 

''»e  intensity  of  the  voice  Goiinds  over  the  same  area.     When  such 

f^les  are  present  at  the  apeot  of  either  lung,  the  diagnosis  of  tuber- 

''Ulosis  is  almost  certain,  but  if,  as  not  infrequently  occurs,  there 

**«  no  rfilcs  to  be  heard  over  the  suspected  area,  our  diagnosis  is 

Plear  only  in  case  the  signs  occur  at  the  left  apex.     Precisely  the 

I^Bame  signs,  if  present  at  the  right  ajiex,  leave  us  in  doubt  regard- 

^Hptig  the  diagnosis,  for  the  reason  that,  as  ha^  been  explained  above, 

^^^W  find  at  the  apex  of  the  right  lung  in  health  signs  almost  exactly 

^^Kidentical  with  those  of  a  slight  degi'ee  of  solidifi [nation.     Hence,  if 

^^KtiiPse  signs,  and  only  these,  are  discovered  at  the  right  apex,  we 

^^H  cuQot  feel  sure  about  the  diagnosis  until  it  is  confirmed  by  the 

^^K  K|>peaiance  of  rSles  in  the  same  area  of  the  left  side  (whether  under 

^^P  tlieinflnenceof  iodide  of  pntasaiiun  or  spontaneously),  or  by  the  find- 

^H  ing  of  tubercle  bacilli  in  the  sputum.' 

^^M  A  sign  characteristic  of  early  tuberculous  changes  ui  the  lung  and 
^H  <"ie  which  I  have  fi'equently  observed  in  the  lower  and  relatively 
^H  sounder  lobes  of  tuberculous  lungs  is  a  raising  of  tlie  pitcli  of  inspi- 
^B  ration,  without  any  other  change  in  the  quality  of  the  breathing  or 
^^    "ly  other  jihysical  signs      The  importance  of  this  sign  in  the  diag- 

'  TliB  natural  disparity  between  the  two  apieca  is  less  marked  in  tbe  anpra- 

"pinoug  toiKi  behind  than  over  the  clavicle  iu  from,  and  hence  pathological 

^_    '''■'lua  at  the  apex  is  more  often  demonetrable  behind  than  In  front. 
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^«11  and  is  at  work.     On  the  other  hand,  a  patient  with  very  slight 
signs  may  be  utterly  prostrated  by  the  toxaemia  of  the  disease. 

(3)  Advanced  Phthisis. 

Characteristic  of  the  more  advanced  stages  of  tuberculosis  in  tlie 
lyings  is  the  existence  of  large  areas  of  solidified  and  retracted  lung, 
d,to  a  lesser  extent,  the  signs  of  caWty  formation.     Tlie  i)atients 

pale,  emaciated,  and  feverish.  The  signs  of  solidification  have 
^ieady  been  enumerated  in  speaking  of  pneumonia.     They  are : 

1.  Marked  dulness,  or  even  flatness,'  with  increased  sense  of  re- 
sistance. 

2.  Great  increase  of  voice  sounds  or  of  tactile  fremitus. 

3.  Tubular  breathing,  sometimes  loud,  sometimes  feeble. 

4.  As  a  rule,  coarse  r&les,  due  to  breaking  down  of  the  caseous 
tissue,  are  also  to  be  heai-d  over  the  solidified  areas.  Sometimes 
these  rales  are  produced  within  the  pleuritic  adhesions,  which  are 
^ost  invariably  present  in  such  cases.  If  they  disappear  just 
^r  profuse  expectoration,  one  may  infer  that  they  are  produced 
^thin  the  lung. 

Increase  in  the  intensity  of  the  spoken  voice,  of  the  wliispered 
^oice,  or  of  the  tactile  fremitus  may  be  marked  and  yet  no  tubular 
breathing  be  audible.  Each  of  these  signs  may  exist  and  be  of  im- 
portance as  signs  of  solidification  without  the  others.  As  a  rule, 
It  IS  true,  they  are  associated  and  form  a  very  characteristic  group, 
"'It  there  are  many  exceptions  to  this  rule. 

The  tendency  of  the  spinal  column  to  transmit  to  the  sound 
"^^  sounds  produced  in  an  area  of  solidification  immediately 
^jacent  to  it  on  the  other  side,  has  been  already  alluded  to  in 
"Resection  on  pneumonia,  and  what  was  then  said  holds  good  of  tu- 
^rculous  solidification.  Owing  to  this  it  is  easy  to  be  misled  into 
^^osing  solidification  at  both  apices  when  only  ont^  is  affected. 

Since  solidification  is  usually  accompanied  by  retraction  in  the 
^ected  lung  in  very  advanced  cases,  the  chest  falls  in  to  a  greater 

'  Unless  senile  emphysema  masks  it.  Fibroid  phthisis  {vide  hifra)  may 
■^w  no  dolneas.  Remember  that  gastric  tympany  may  be  transmitted  to  the 
'^  long  and  mask  dulness  there. 
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at  less  extent  over  the  affected  area,  and  the  respiratory  eicamm 
is  much  diiuitiished,  as  shown  by  oidinary  inspeetiun  and  bj  the 
diminutiDQ  or  disappearance  of  the  excnision  of  the  diaphngn 
shadov.  The  intensity  of  the  tubular  breathing  depends  on  tLi 
proximity  of  the  solidified  portions  to  the  chest  wall  and  to  tlw 
large  bronchi,  aa  welt  as  on  the  presence  or  absence  of  pleniitis 
thickening. 

It  is  rare  to  find  a  whole  lung  solidified.     The  process,  bepn- 
ning  at  the  apex  or  just  below,  extends  down  as  far  as  &ia  fflortt 


rib  in  tront,  i.e.,  through  the  upper  lobe,  in  a  relatively  short  time, 
but  below  that  point  its  progress  is  comparatively  slow  and  the 
lower  lobes  may  be  but  little  affected  up  to  the  time  of  death.  On 
tlic  relatively  sound  side  the  exaggerated  (compensatory)  resonanw 
may  nia.sk  the  dulnesa  of  a  beginning  solidification  there,  which 
sooner  or  later  is  almost  Kui-e  to  occur.  It  is  exceedingly  rare  for 
the  disease  to  extend  far  in  one  lung  without  involving  the  other. 

About  the  time  that  tlie  tuberculous  process  invades  the  previ- 
ously sound  lung  it  is  apt  to  show  itself  at  the  apex  of  the  lower  loba 
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of  tlie  lung  first  affected.  Consonating  rales  appear  posteriorly  along 
the  line  which  the  vertebral  border  of  the  scapula  makes  when  the 
arm  is  raised  over  the  shoulder.  These  points  are  illustrated  in 
Fig.  163. 

Cavity  Formation. 

Cavities  of  greater  or  lesser  extent  are  formed  in  almost  every 
case  of  advanced  phthisiSi  but  very  seldom  do  they  attain  such  size 
as  to  be  recognizable  during  life.  Indeed,  the  diagnosis  of  cavity 
in  phthisis  plays  a  much  larger  part  in  the  text-books  than  it  does 
in  the  practice  of  medicine,  since  to  be  recognizable  by  physical 
examination  a  cavity  must  not  only  be  of  considerable  size  but  its 
walls  must  be  rigid  and  not  subject  to  collapse/  it  must  communi- 
cate directly  with  the  bronchus  and  be  situated  near  tlie  surface  of 
the  lung,  and  it  must  not  be  filled  up  with  seei-etions.  It  can  read- 
ily be  appreciated  that  it  is  but  seldom  that  all  these  conditions  are 
present  at  once ;  even  then  the  diagnosis  of  cavity  is  a  difficult  one, 
and  I  have  often  known  skilled  observers  to  be  mistaken  on  this 
point. 

The  signs  upon  which  most  reliance  is  usually  placed  are : 

(a)  Amphoric  or  cavernous  breathing. 

(b)  "Cracked-pot  resonance  "  on  percussion. 
(e)  Coarse,  gurgling  r&les. 

(a)  Cavernous  or  Amphoric  Respiration. — When  present,  this 
iype  of  breathing  is  almost  pathognomonic  of  a  ca\4ty.  It  is  also 
to  be  heard  in  pneumothorax,  but  the  latter  disease  can  usually 
be  distinguished  by  the  associated  physical  signs.  Cavenious 
breathing  differs  from  bronchial  or  tubular  breathing  in  that  its 
pitch  is  lower  and  its  quality  hollow.  The  pitch  of  expiration 
is  even  lower  than  that  of  inspiration.  Since  a  pulmonary  cavity 
is  almost  always  surrounded  by  a  layer  of  solidified  lung  tissue,  we 
usually  hear  around  the  area  occupied  by  the  cavity  a  ring  of  bron- 
chial breathing  with  which  we  can  compare  tlie  quality  of  the  cav 
emous  sounds. 

>  Tet  not  80  rigid  aa  to  be  oninflaenced  by  the  entrance  and  exit  of  air. 
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(b)  Percussion  sometimes  enables  us  to  demonstrate  a  ciicom- 
scribed  area  of  tympanitic  resonance  surrounded  by  marked  M- 
ness.  More  often  the  "  cracked-pot "  resonance  can  be  elicited  bf 
percussing  over  the  suspected  area  while  the  chest-piece  of  ftft 
stetlioscope  is  held  dose  to  the  patient's  open  mouth. 

Cra(!ked-pot  resonance  is  often  absent  over  cavities ;  rarely  oc- 
curs in  any  other  condition  (e.y.,  in  percussing  the  chest  of  t 
healthy,  crying  baby,  and  occasionally  over  solidified  lung). 

(o)  The  voice  sounds  sometimes  have  a  peculiar  hollow  qualitf 
(amphoric  voice  and  whisper). 

(d)  Cough  or  the  movements  of  respiration  may  bring  out  otct 
the  su8pe(^t(?d  area  splasliing  or  gurgling  sounds,  or  occasionally 
a  metallic  tinkle.  Flint  has  also  observed  a  circumscribed  bulging 
of  an  intt»rspaee  during  cough.  Bnice  noted  a  high-pitched  suck- 
ing sound  during  the  inspiration  following  a  hard  cough  ("rubber 
ball  sound"). 

Very  iiii])ortaiit  in  the  diagnosis  of  cavity  is  the  intermittence  ol 
all  abovi'-nicntioned  signs,  which  are  present  only  when  the  cavity 
is  eoin])ariitivt4y  (»nipty,  and  disappear  when  it  becomes  wholly  or 
mostly  iillrd  with  sivretions.  For  this  i-eason,  the  signs  ar«  very 
apt  to  1m*  absent  iii  the  early  morning  lH»fore  the  patient  has  expelled 
the  accuinnlated  secjrotions  by  coughing. 

Wintrich  notic^cMl  that  the  note  obtained  when  i)ercussing  over 
a  piilinonary  cavity  may  change  its  i)itch  if  the  patient  opens  his 
mouth,  (rerliardt  observed  that  the  note  obtained  over  a  pulmo- 
nary cavity  chani^^es  if  the  ])atient  shifts  from  an  upright  to  a  re- 
cumbent i)()sition.  Neither  of  these  points,  however,  is  of  much 
inil)()rtance  in  diagnosis.  The  same  is  true  of  metamorphosing 
breathing  (see  above,  ]).  15G). 

Tul>erciil()us  cavities  differ  from  those  produced  by  pulmonary 
abscess  or  ganj^rene  in  that  the  latter  are  usually  situated  in  the 
lower  two-thirds  of  tin*  lung.  I^ronchiectasis,  an  exceedingly  rare 
condition,  cannot  lx»  distinguished  by  physical  signs  alone  from  a 
tuberculous  cavity. 
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Fibroid  Phthisic. 

This  tenn  applies  to  slow  tuberculous  processes  with  relatively 
little  ulceration  and  much  fibrous  thickening. 

In  a  considerable  number  of  cases  the  physical  signs  do  not 
differ  materially  from  those  of  the  ordinary  ulcerating  forms  of 
the  disease^  but  occasionally  when  a  slow  chronic  process  at  the 
ai)ex  of  the  lung  results  in  the  falling-away  of  the  parondiynia  of 
the  lung  so  that  we  have  left  a  cluster  of  bronchi  matted  together 
by  fibrous  tissue,  the  |)ercussiou  note  may  Ih.^  noticeably  tympani- 
tic; similar  tympany  may  be  due  to  emphysema  of  the  lobules 
surrounding  the  diseased  portion.  In  such  cases  rales  are  usu- 
ally entirely  absent;  otherwise,  the  signs  do  not  differ  from  those 
of  ordinary  phthisis,  except  that  falling-in  of  the  (;hest  walls  over 
the  retracted  lung  may  be  more  marked.  Occasionally  the  heart 
maybe  drawn  toward  the  affected  lobes,  e.f/.,  upward  and  to  the 
right  in  right-sided  phthisis  at  the  apex.  In  two  cases  of  fibroid 
disease  at  the  left  base,  Flint  found  the  heart  beating  near  the 
lower  angle  of  tlie  left  scapula. 

PhtJiisis  mith  Predoviinant  Pleural  Thkkeninfj. 

Tuberculosis  in  the  lung  is  in  certain  cases  overshadowed  by  the 
manifestations  of  the  same  disease  in  the  ])leura,  so  that  tlie  signs 
are  chiefly  those  of  thickened  pleura.  To  this  subject  1  shall  return 
in  the  section  of  Diseases  on  the  Pleura  (see  below,  \),  331). 

Emphysematous  Form  of  Phthisis. 

Tubercle  bacilli  are  not  very  infrequently  found  in  the  sputa  of 
cases  in  which  the  history  and  physical  signs  point  to  chronic  bron- 
chitis with  emphysema.  I  have  seen  two  such  cases  within  a  year 
Dulness  is  wholly  masked  by  emphysema,  tubular  bn*iithing  is 
absent,  and  piping  and  babbling  rales  are  scattered  throufchout  both 
lung^.'  Tlie  emphysema  may  be  of  the  senile  or  sniall-luiit^ed  type, 
as  in  one  of  my  recent  cases  (with  aut()i)sy),  or  it  may  Ix^  associ- 
ated with  huge  downy  lungs  and  the  "barrel  chest. ^'     Such  cases 
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cannot  be  identified  as  phthisis  during  life  unless  we  make  it  a 
invariable  rule  to  examine  for  tubercle  bacilli  the  sputa  of  emj 
case  in  which  sputa  can  be  obtained|  no  matter  wTuU  are  thephfir 
eat  signs. 

Phthisis  with  Anonudous  Distribution  of  the  Lesions. 

Very  rarely  a  tuberculous  process  may  begin  at  the  base  of  tin 
lung.    When  the  process  seems  to  begin  in  this  way,  a  healed  fooos , 
is  often  to  be  found  at  one  apex  surrounded  by  a  shell  of  heaUlf 
lung. 

The  summit  of  the  axilla  should  always  be  Gainfully  examinedi 
as  tuberculous  foci  may  be  so  situated  as  to  produce  signs  only  at 
that  point. 

Another  point  often  overlooked  in  physical  examination  is  ilie 
lingula  pulmonalis  or  tongue-like  projection  from  the  anterior  mar- 
gin of  the  left  lung  overlapping  the  heart.  Tuberculosis  is  some- 
times found  further  advanced  at  this  point  than  anywhere  else. 

As  a  rule  cases  in  which  signs  like  those  of  phthisis  are  foond 
at  the  base  of  the  lung  turn  out  to  be  either  empyema,  or  absceasi 
or  unresolved  pneumonia  (cirrhosis  of  the  lung). 

Acute  Pulmonary  Tuberculosis. 

No  one  of  the  three  forms  in  which  acute  phthisis  occorSi  vix-i 

(a)  Acute  tuberculous  pneumonia, 

(6)  Acute  tuberculous  bronchitis  and  peribronchitis, 

(c)  Acute  miliary  tuberculosis,  involving  the  lungs,  can  be  rec- 
ognized by  physical  examination  of  the  chest.  The  first  form  is 
almost  invariably  mistaken  for  ordinary  croupous  pneumonia,  until 
the  examination  of  the  sputa  establishes  the  correct  diagnosis.  In 
the  other  two  forms  of  the  disease,  the  physical  signs  are  simpiy 
those  of  general  bronchitis. 


CHAFfER  XV. 

EMPHYSEMA,   ASTHMA,   PULMONAEY  SYPHILIS,  ETC. 

I.  Emphysema. 

Fob  clinical  purposes,  the  great  majority  of  cases  of  emphy- 
aenia  may  be  divided  into  two  groups. 

(1)  Large-lunged  emphysema,  usually  associated  with  chronic 
bronchitis  and  asthma. 

(2)  SmaU'lungedj  or  senile,  emphysema. 

Although  the  second  of  these  forms  is  exceedingly  common,  it 
is  80  much  less  likely  than  the  first  form  to  give  rise  to  distressing 
symptoms  that  it  is  chiefly  the  large-lunged  emphysema  which  is 
seen  by  the  physician.  In  both  conditions  we  have  a  dilatation 
and 'finally  a  breaking  down  of  the  alveolar  walls  until  the  air  spaces 
are  become  relatively  large  and  inelastic.  In  both  forms,  the  elas- 
ticity of  the  lung  is  diminished ;  but  in  the  large-lunged  form  we 
have  an  increase  in  the  volume  of  the  whole  organ  in  addition  to 
the  changes  just  mentioned. 

Large-Lunged  Emphysema, 

The  diagnosis  can  usually  be  made  by  inspection  alone.  In 
typical  cases  the  antero-posterior  diameter  of  the  chest  is  greatly 
increased,  the  in-spaces  are  widened,  and  the  costal  angle  is  blunted, 
while  the  angle  of  Ludwig'  becomes  prominent.  The  shoulders  are 
high  and  stooping  and  the  neck  is  short  (see  Fig.  164).  The  ])atient 
is  often  considerably  cyanosed,  and  his  breathing  rapid  and  difficult. 
Inspiration  is  short  and  harsh ;  expiration  prolonged  and  difficult. 
The  ribs  move  but  little,  and,  owing  to  the  ossification  of  their  car- 

'  Formed  by  the  jonctioD  of  the  manubrium  with  the  second  piece  of  the 
stanittm. 
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til^ps,  are  ai>t  to  rise  and  fall  as  if  made  in  one  piece  (hi  «r 
rifw).     Tli«  working  of  tlie  auxiliary  muscles  of  respiration  ii  ■* 
infrt'tiiii'iitly  seen.     The  diaphragm  shadow  (Litteii's  8ign)t)e^    ' 
its  extaiiHidii  oim  or  two  riba  fai-ther  down  than  usual  and  moTcst 
muuh  shorttT  distance  than  in  normal  cases. 

I'lil/nitiiin  shows  a  diminution  in  the  tactile  fremitus,  dmn^* 
out  the  affef.tt!d  poitions;  that  is,  usually  throughout  the  whole irf 
botli  lungs.  Sometimes  it  is 
scarcely  to  lie  perceived  at  all. 

Frrriixshn  yields  very  in- 
teresting information.  The 
disease  nianifests  itself — 

(n)  Hy  liy J H'r- resonance  on 
percussion,  with  a  shaile  of 
tympanitic  quality  in  the  note. 

(/i)  Ity  the  cxt^'usion  of  the 
margins  of  the  lung  so  that 
they  encroach  ujion  portions  of 
the  chest  not  ordinarily  reso- 
nant. 

The  degree  of  hyppr-reso- 
naiii'c  il(-|H-tids  not  otdy  upon 
tlic  degiTC  of  i'm]>liysi>ma  but 
ujion  til.-  tlii.-kiicss  of  the  chest 

Willis.  Till'  iiiite  is  most  resonant  and  has  most  of  the  tympanitio 
(|uii!ity  when  tlur  disciuic  occurs  in  old  persons  with  n-latively  thin 
chest  walls.  Tin;  enciiiachment  of  the  over- voluminous  limgsnpon 
the  liviT  and  lieart  is  demonstratt^d  by  the  lowering  of  the  line  of 
livcr_tlatncsH  from  its  ordinary  position  at  the  sixth  rib  to  a  point 
one  or  two  inter-'ipaces  farther  down  or  even  to  the  costal  margiUf 
while  till-  area  of  cardiac  duhiess  may  Iw  altogether  obliterated, 
the  Lni^'s  ciuiijilct^'ly  closing  over  the  surface  of  the  heart.  At  the 
apicus  of  tlie  lungs  ii;s(iinnico  may  be  obtained  one  or  two  centi- 
metres hifjhiT  than  nnrnialiy  and  the  fjujdity  may  be  markoiUy  tym- 
panitic. In  tin;  axilla;  and  in  the  back  the  pulmonary  resonance 
extends  down  one  inch  or  moi-e  Itohiw  iti)  normal  position. 
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Angmltation  shows  in  uncomplicated  eases  no  very  marked  mod- 
ification of  the  insjjiratory  munniir,  which,  howtiver,  may  Ih^  short- 
ened and  enfeehled.  The  most  striking  chan^i*-  is  a  yrt'at  proln/ifja' 
tioH  and  enfeehietnent  of  expiration^  with  a  loworinjif  of  its  pitch 
(see  Fig.  1G5). 

This  ty])e  of  breathing  is  like  bronchial  hivathing  in  one  re- 
spect; namely^  that  in  both  of  them  expiration  is  made  prolonged, 

but  emphysematous  bivathing  is  ft^eble  and  low- 
pitched,  while  bronchial  breathing  is  intense 
and  high-pitched.  At  tlio  bases  of  the  lungs 
the  respiration  is  especially  finable  and  may  1x5 
altogether  i'ei)laced  by  crackling  rftlcs. 

In  " small-lungcd  emphysema"  we  have 
precisely  the  same  physical  signs,  except  that 
the  boundaries  of  the  lung  arc  not  extended, 
expiration  is  less  prohmged  and  less  difficult, 
and  inspiration  is  normal.  Tt  do(>s  not  tend 
to  be  complicated  by  bronchitis  and  asthma; 
indeed  the  small-lunged  emphysema  rarely  gives  risi^  to  any  symp- 
tomsy  and  is  discovered  as  a  matter  of  routine  physical  examinaticm. 


I 

■ 


m.  UBL— Dtumm  to 
niwCftfe  Emptajie- 
m  ft  to  Of  Bmtlilnfr 
wlUi  Mataftl  Ezplra- 
toiylttln. 


Summary, 

1.  Hyper-resonance  on  percussion. 

2.  Feeble  breathing  with  prolonged  ex])iration. 

3.  Diminished  fremitus  and  voice  sounds. 

4.  Encroachment  of  the  resonant  lungs  on  tlie  heart  and  liver 
dulness  (in  the  large-lunged  form). 


Differential  Diagnosis, 

(a)  Emphf/semamsij  be  confounded  with  pvnimnfhorax,  since  in 
both  conditions  hyper-resonance  and  feeble  breatliing  are  pres(»nt. 
But  emphysema  is  usually  bilateral,  encroaches  upon  but  does  not 
displace  neighboring  organs,  and  is  not  often  associated  with  liydro- 
thorax.  Emphysema,  if  extensive,  is  usually  associated  with 
chronic  bronchitis  and  so  with  squeaking  or  ))u))blinjjr  nlles,  while  in 
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jmeumothorax  bieathing  is  absent  or  distant  amphotie  wifhooi 
rftles. 

(6)  The  signs  of  aneurism  of  the  aorta  pressing  on  the  tnditt 
or  on  a  primary  bronchus  are  sometimes  overlooked  because  the  fon- 
ground  of  the  clinical  picture  is  occupied  by  the  signs  of  a  coemb- 
ing  bronchitis  with  emphysema.     The  coug^  and  wheeling  wUdh 
the  presence  of  the  aneurism  produces  may  then  be  aooonnted  for 
as  part  of  the  long-standing  bronchitiS|  and  the  dulness  and  thrill 
over  the  upper  sternum  to  which  the  aneurism  naturally  gives  XM 
may  be  masked  by  extension  of  lung  borders.     But  the  evidence  of 
pressure  on  mediastinal  nerves  and  vessels  (aphoniaf  unequal  pnliei 
or  pupils,  etc.),  and  the  presence  of  a  diastolic  shock  and  traduil 
tug  are  usually  demonstrable ;  the  danger  is  that  we  shall  f oiget  to 
look  for  them. 

(c)  Uncompensated  mitral  stenosis  may  produce  dyspnaea  and 
cyanosis  and  weak  rapid  heart  action  somewhat  similar  to  that  seen 
in  emphysema,  and  may  not  be  associated  with  any  cardiac  mar 
mur,  but  the  dyspncBa  is  not  of  the  expiratory  type,  and  the  irrega- 
larity  of  tlie  heart,  with  evidence  of  dropsy  and  general  venoof 
stasis,  should  make  it  evident  that  something  more  than  simple  an- 
physema  is  present. 

(cZ)  Tlic  occurrence  of  an  emphysematous  form  of  phthisis  I 
have  already  mentioned  in  discussing  the  latter  disease  (see  p  3D4). 

Emphysema  with  Bronchitis  or  Asthma. 

In  the  great  majority  of  cases,  emphysema  of  the  lungs  is  asso^ 
ciated  with  chronic  bronchitis  and  very  often  with  asthmatic  paroz- 
ysuis.  Such  association  is  especially  frequent  in  elderly  men  who 
have  liad  a  winter  cough  for  many  years  and  in  whom  arterio-scle- 
rosis  is  more  or  less  well  marked.  In  such  cases  the  prolonged  and 
feeble  ex])iration  is  usually  accompanied  by  squeaking  and  groaning 
sounds,  or  hy  moist  r^les  of  various  sizes  and  in  various  parts  of 
tlie  chest,  ^^^len  the  asthmatic  element  predominates,  dry  riles 
are  more  noticeable,  and  oeeur  chiefly  or  wholly  during  ezpiratioOf 
while  inspiration  is  reduced  to  a  shoi*t,  quick  gasp. 
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Interstitial  Emphysema, 

Li  me  cases  violent  paroxysms  of  coughing  may  iiipture  the 
wiDb  of  the  alveoli  so  as  to  allow  the  passage  of  air  into  the  inter- 
ititial  tissue  of  the  lung,  from  whence  it  may  work  through  and 
muifest  itself  under  the  skin,  giving  rise  to  a  peculiar  crackling 
sensation  on  palpation,  and  to  a  similar  sound  on  auscultation. 
More  frequently  the  trouble  arises  in  connection  with  a  tracheot- 
omy wound,  the  air  penetrating  under  the  skin  and  producing  a 
downy,  crepitating  swelling. 

"  Complementary  Emphysema, ^^ 

When  extra  work  is  thrown  upon  one  lung  by  loss  of  the  func- 
tioQ  of  the  other,  as  in  pleuritic  effusion — a  considerable  stretching 
of  tlie  overworked  sound  lung  may  take  place.  The  elasticity  of 
tbe  long  is  not  diminished  as  in  emphysema,  but  is  gi-eatly  in- 
oreued.  Hence  the  term  complementary  emphysema  should  be 
dropped  and  the  term  complementary  (or  compensatory)  hyper- 
TtMMnte  substituted. 

Like  emphysema,  this  condition  leads  to  hyper-resonance  on  per- 
fusion and  to  encroachment  of  the  pulmonary  margins  upon  the 
it^boring  organs  (as  shown  by  a  reduction  in  the  area  of  dulness 
oonesponding  to  them),  but  the  respiratory  murmur  is  i^xaggerated 
ud  has  none  of  the  characteristics  of  emphysematous  breathing. 

A  word  may  here  be  added  regarding  the  condition  described 
I7  West  under  the  name  of 

Acute  Pulmonary  Tympanites. 

In  fevers  and  other  acute  debilitating  conditions  West  has  ob- 
ttrved  that  the  lungs  may  become  hyper-resonant  and  somewhat 
^panitic  on  percussion,  owing,  he  believes,  to  a  loss  of  pulmo- 
luuy  elasticity.  The  tympanitic  note,  often  observable  around  the 
solidified  tissue  in  pneumonia,  is  to  be  accounted  for,  he  believes, 
m  the  same  way.  Like  the  shortening  of  the  first  heart  sound, 
iente  pulmonary  tympanites  points  to  the  weakening  of  muscle  fibre 
vhich  tozsemia  is  so  apt  to  produce.  Apparently  tlie  muscle  fibres 
of  the  lung  sufiFer  like  those  of  the  heart. 
21 
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BRONCHIAL  ASTHMA. 

(Primary  Spasm  op  the  Bronchi). 

During  a  paroxysm  of  bronchial  asthma  our  attention  iB  ifr 
tracted  even  at  a  distance  by  the  loud,  wheezing,  prolonged  eipirt- 
tion  preceded  by  an  abortive  gasping  inspiration.  The  breatluDg 
is  labored,  much  quickened  in  rate,  and  cyanosis  is  very  maikei 
The  chest  is  distended  and  hyper-resonant,  the  position  of  the  diir 
phragm  low  and  its  excursion  much  limited,  and  the  cardiac  tnd 
hepatic  dulness  obliterated  by  the  resonance  of  the  distended  limgi. 
On  auscultation,  practically  no  respiratory  murmur  is  to  be  head 
despite  the  violent  plungmg  of  the  chest  walls.  We  hear  squeaby 
groans,  muscular  rumbles,  and  a  variety  of  strange  sounds,  but 
amid  them  all  i)ractically  nothing  is  to  be  heard  of  the  ftrwA 
sounds.  **  The  asthmatic  storm  flits  about  the  chest,  now  here  now 
there,"  the  rales  appearing  and  disappearing. 

At  the  extreme  base  of  the  lungs  there  maybe  dulness  doe  to 
atelectasis  of  the  thin  pulmonary  margins. 

Different Hil  DUignosis, 

(a)  Mechanical  irritation  of  the  bronchi,  as  by  the  pressure  of 
an  aneurism  or  enlarged  gland,  may  set  u])  a  spasm  of  the  neigh- 
boring bronchioles  much  resembling  that  of  primary  bronchial 
asthma,  but  thorough  examination  should  reveal  other  evidence 
of  mediastinal  pressure,  and  the  history  of  the  case  is  very  different 
from  that  of  astliiiia. 

{h)  Spnsin  of  the  glottis  produces  a  noisy  dyspnoea,  but  flie  diffi* 
culty  is  with  hisplrotlonf  instead  of  with  expiration,  and  the  crow- 
ing or  barking  sound  is  not  like  the  long  wheeze  of  asthma.  No 
rS.les  are  to  be  h(»ard,  and  the  signs  in  the  lungs  are  those  of  col- 
lapse inst(»ad  of  the  <Ustention  characteristic  of  asthma. 

(e)  The  paroxysmal  attacks  of  dysi)n(Ka,  which  often  occur  in 
chronic  nephritis,  myocarditis,  and  other  diseases  of  the  heart  and 
kidney,  may  be  entirely  indistinguishable  from  primary  bronchial 
asthma  but  for  the  evidence  of  the  underlying  cardiac  or  renal  dis- 
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eise.  As  a  nile^  however,  the  element  of  spasm  is  mucli  less 
marked;  the  breathing  is  quick  and  labored  but  not  wheezing,  expi- 
ration is  less  prolonged,  and  the  squeaking  and  groaning  r^es  of 
uduua  aie  not  present. 

SYPHILIS  OF  THE    LUNG. 

The  diagnosis  cannot  be  made  with  certainty  from  the  physical 
ng&8,and  rests  entirely  (in  the  rare  cases  in  which  it  is  made  at  all) 
on  the  history,  the  evidence  of  syi)hilis  elsewliere  in  the  body,  and 
the  lesnlt  of  treatment.     Most  cases  are  mistaken  for  phthisis. 

Anjease  supposed  to  be  phthisis,  but  in  whi(^h  the  examination 
of  the  sputa  for  tubercle  bacilli  is  repeatedly  negative,  should  be 
given  a  course  of  syphilitic  treatment. 

The  physical  signs,  as  in  phthisis,  are  those  of  localized  bron- 
chitis or  of  solidification,  but  the  lesions  are  not  at  the  apex  but 
'isually  about  the  root  of  the  lung  or  lower  down.  Cavities  are  not 
fonned.  Stenosis  of  a  bronchus  may  occur  with  resulting  atelecta- 
sis of  the  corresponding  lobules. 

Bbonchiegtasis  (Bronchial  Dilatation). 

This  rare  disease  is  still  more  rarely  to  be  recognized  during 

Kfe.    It  is  suggested  by  the  history  of  raising  within  a  few  seconds 

or  minutes  a  large  amount  of  foul    sputa,  a  pint  or  more  in  marked 

^M^.    The  physical  signs  may  not  be  in  any  way  distinctive,  or 

naj be  those  of  pulmonary  cavity  due  to  tubeiculosis.     From  the 

Jitter  bronchiectasis  is  to  be  distinguished  in   some  cases  by  a 

knowledge  of  the  previous  history.     Signs  of  cavnty  in  phthisis  are 

preceded  and  surrounded  by  signs  of  solidification  in  the  same  area, 

vhile  in  bronchiectasis  this  is  not  the  case.     Again,  a  bronchiecta- 

tic  cavity  is  apt  to  occur,  not  at  the  apex,  as  in  ]>lithisis,  but  in  the 

niiddle  and  lower  thirds  of  the  lung  ])r)steri()rly.     Aside  from  the 

kistory  and  situation  of  the  cavity  and  the  i)resence  or  absence  of 

solidification  around  it,  we  cannot  tell  from  physical  signs  whether 

it  be  due  to  tuberculosis  or  to  dilatation  of  a  bronchus.     In  either 

we  have  the  signs  discussed  on  page  .'>13  (cracked-pot  reso- 


324  PHYSICAL  DIAONOam. 

nance,  amphoric  breathing  and  voice  aoonds,  ooane  gnq^v' 
splashing  sounds  on  cough) — all  these  signs  disappearing 
cayity  becomes  filled  with  secretions. 

The  disease  may  cause  marked  retraction  of  the  diert  on  ftl 
affected  side,  and  neighboring  organs  may  be  drawn  oat  of  plifle. 

GiBBHOSIS   OF   THB  LUKG. 

(Cknnic  InterttiMaZ  FnmoMniiBL) 

As  an  end  stage  of  unresolved  croupous  pneumoiuay  or  M  i 
result  of  chronic  irritation  from  mineral  or  vegetable  dust,  a  duiBk" 
age  of  a  part  or  the  whole  of  the  lung  may  occur,  which 
until  the  pulmonary  tissue  is  transformed  into  a  fibrous 
closing  bronchi. 

The  side  of  the  chest  corresponding  to  the  affected  lung 
shioinken  and  concave ;  fremitus  is  increased,  percussion 
diminislied  or  lost,  respiration  tubular  with  coarse  rfiles. 

From  tuberculosis  the  condition  is  to  be  distinguished  solely  bf 
tlie  history,  the  absence  of  bacilli  in  the  sputa,  and  the  oompazatife 
mildness  of  the  constitutional  symptoms. 

Tlie  right  ventricle  of  the  heart  may  become  hypeitrophied  and 
later  dilated  with  resulting  tricuspid  insufficiency. 

EXAMINATION   OF   SPUTA. 

■ 

I.  Origm. — Probably  the  majority  of  all  sputa,  excepting  to* 
baeco  juice,  come  from  the  nasapharynx^  and  are  kaufked,  not 
coughed  up.  It  is  rarely  of  value  to  examine  such  sputa,  although 
influenza  bacdlli,  diphtheria  bacilli,  pneumococci,  and  other  faacteiii 
may  he  found. 

What  we  want  in  most  cases  is  sputa  coughed  up  from  the  pri- 
niary  bronchi  or  lower  down,  and  the  patient  should  be  aeoordin^y 
instructed.  Early  morning  cough  is  most  likely  to  bring  up  spate 
from  the  bronchi. 

Young  children  do  not  raise  sputum,  but  when  it  is  importut 
to  obtain  it  we  may  insert  the  forefinger  (covered  with  a  bit  of  eot- 
ton)  into  the  pharynx,  so  as  to  excite  a  spasm  of  coughing.    The 
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^tum  is  deposited  on  the  cotton  before  the  child  has  time  to  swal- 
low it,  and  may  then  be  withdrawn  and  examined. 

II.  QuarUitif. — If  the  amount  expectorated  is  large  (i.e.,  one- 
half  a  pint  or  more  in  twenty-four  hours),  we  may  be  dealing  with : 

1.  Pulmonary  oedema  (watery,  sometimes  pink  and  frothy). 

2.  Advanoed  phthisis  (muco-purulent). 

3.  Empyema  ruptured  into  a  bronchus  (pure  pus). 

4.  Abscess  of  the  lung  (foul  smelling). 

6.  Bronchiectasis  (large  amount  witliin  a  few  minutes  on  change 
of  position). 

m.  Odor. — Unless  retained  in  a  lung  cavity  (abscess,  bronchi- 
ectasis),  sputum  is  rarely  ill-smelling.  In  gangrene  of  the  lung 
the  breath  as  well  as  the  sputum  is  horribly  offensive,  and  the  odor 
aocm  fills  the  room  and  the  house. 

IV.  Gross  Appearances. — (a)  Bloody  sputum  (haemoptysis) 
means  pure  or  nearly  pure  blood  in  considerable  fjuantift/j  a  tea- 
Spoonful  or  more,  not  mere  streaks  of  blood  in  luuco-purulent  spu- 
tom,  which  usually  comes  from  an  irritated  throat. 

Haemoptysis  thus  defined  is  seen  chiefly  in  the  following  condi- 
tioDSi  arranged  in  the  order  of  frequency : 

1.  Phthisis. 

2.  Pulmonary  congestion  with  infarction  (^mitral  disease). 

3.  Pneumonia. 

4.  After  epistaxis. 

6.  Abscess  or  gangrene  of  the  lung. 

6.  Without  known  cause  ('Vicarious  menstruation/'  etc.). 

Bare  causes  are  new  growths  of  the  lung,  parasites  (I)istomuni 
Westermanni),  aortic  aneurism  rupturing  into  an  air  tube,  ulcer  of 
the  trachea  or  bronchi. 

The  eause  of  haemoptysis  can  usually  be  made  out  by  a  thor- 
ough exaiiiination  of  the  chest  and  a  study  of  the  other  symptoms  in 
the  case.  In  phthisis  there  are  often  no  physical  signs  in  the  lungs 
at  the  period  when  the  bleeding  occurs  or  for  some  wot^ks  after  it. 
Blood  coughed  up  ean  usually  be  distinguished  from  blood  vomited 
(AcMiatem^m)  by  careful  questioning  and  by  exaniining  the  l)lo(»(l. 
Blood  ooughed  up  often  contains  bubbles  of  air  and  is  alkaline  in 
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reaction,  while  blood  from  the  stomach  is  usually  mixed  with  food, 
not  frothy,  and  perhaps  acid  in  reaction. 

(b)  Fneumonic  Sputum. — The  color  is  mo^t  characteristic ;  it  if 
either 

(1)  Tawny-yellow  or  fawn-colored  ("  rusty  *'),  or 

(2)  Orange- juice  colored  (not  orange,  but  pale  straw  colored). 
These  colors,  associated  with  f/reat  tenacity^  so  that  the  sputum 

clings  to  the  lips  and  does  not  fall  from  an  inverted  sputum-cop, 
are  almost  pathognomonic  of  pneumonia — though  pneumonia  often 
occurs  witliout  any  such  sputa. 

(c)  Serous  sputum,  })rofuse  and  watery,  is  characteristic  of  pul- 
monary (ledema. 

(d)  Black  or  grmj  sputum  is  due  to  carl)on,  dust,  or  tobacco  smoke 
inhaled. 

(r)  Pure  pus — not  niuco-purulent — is  oftenest  seen  in  iuflueoa, 
oecasionally  in  empyema  breaking  through  the  lung. 

(  /* )  M inn- jturu lent  sputum  occurs  in  many  diseases  and  is  cha^ 
actcristio  of  none. 

W ,  Mieroscipftie  jLj't/mlnufiou, — Ninety-nine-one-hundredths  of 
all  exiinHuations  are  for  the  tubercle  bacillus.  Of  the  many  useful 
inetliods  of  staining  for  this  organism  the  following  seems  to  me 
tlie  i)est : 

1.  rick  out  witli  forceps  the  most  purulent  portion  of  tlie 
sputa  and  smear  it  /////////  over  a  cover  glass.  All  ])artieles  thick 
enough  to  i>e  opacpie  should  be  removed  from  the  cover  glass  lie- 
fore  staining. 

2.  Dry  the  ])re])aration  /irhl  hi  t/ie  p'uf/ers  over  a,  huusen  othV 
eohol  flame.  Tlieu  iix  it  in  Cornet's  forceps  and  pass  it  thi-ee  times 
throuufh  the  flanu^,  sputum  side  down. 

.S.  Flood  it  with  earbolie  fuelisin,*  and  steam  it — do  i/yMKul  it 
--over  the  llam<^  for  about  thirty  seconds.  Be  sure  to  use  enoudi 
stain  so  that  it  does  not  dry  on  the  cover  glass. 

4.  Wash  in  water  and  decolorize  for  twenty  seconds  in  twenty- 
l>er-ceiit  II  SO  . 

'  Carbolic-juid  crystals,  ."5  gin. ;  fuclisin  (saturated  alcoholic  solution),  10 
gni. ;  water,  100  gm.  , 
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5.  Wash  ill  wat^r  and  then  in  nint'ty-hvt.'-[M*r-('ent  alcohol  for 
thirty  seconds  or  until  the  color  ceases  to  come  out. 

6.  Wash  in  water  and  cover  with  Loftier' s  methylene  blue  *  for 
about  thirty  seconds. 

7.  Wash  in  water,  dry  on  blotting  paper,  and  mount  in  Canada 
balsam. 

The  whole  process  need  not  take  more  than  five  minutes,  and 
it  is  absolutely  essential  that  every  physician  shoidd  l)e  familiar 
with  it. 

The  bacilli  are  stained  red,  everything  else  blue.  They  should 
be  looked  for  only  with  an  immersion  lens  (one-twelfth-inch),  a 
wide-open  diaphragm,  and  a  good  white  light.  In  the  vast  major- 
ity of  cases  the  bacilli  are  found,  if  at  all,  withih.  a  ft'w  minutes 
and  in  almost  every  field.  Occasionally  one  has  to  soarch  longer, 
but  it  is  better  to  seai-ch  one  well-stained  preparation  tlioroughly 
than  to  s|>end  the  time  m  preparing  and  examining  sevrval. 

^hQ  presence  of  red-stained  baciUim  specimens  of  s[)nta  so  pre- 
pared is  practically  patliognoiiionic*t)f  tuberculosis.  Other  acid- 
resisting  bacilli  occur  in  the  urine,  but  almost  never  in  tlu^  lung. 

The  absence  of  tubercle  bacilli  after  at  least  six  examinations  of 
satisfactory  si>eciinens '  obtained  several  days  apart  makes  it  very. 
unlikely  tliat  phthisis  is  present.  One  or  two  negative  examina- 
tions are  of  no  significance. 

Pneumococcie  and  Influenza  Bacilli, — For  both  these  organisms 
Gramas  stain  is  on  the  whole  the  best.  This  is  performed  as  fol- 
lows: 

1.  Prepare  a  smear  as  above  directed. 

2.  Cover  it  with  aniline-oil-gentian-violet  solution '  ( freshly 
made  each  week)  and  heat  to  steaming  point. 

'  Saturated  alcoholic  solutiou  of  inctlivhMie  bliK'.  '{0  vx. ;  U(iiieuiis  solution 
(if  KOH  (1  in  10.000),  100  c.c. 

'A  satisfactory  specimen  is  ono  prepared  without  any  slips  in  techni(iue 
flroin  purulent  sputa  obtained  by  coughing  and  not  l>y  hawking. 

'Saturated  alcoholic  solution  of  gentian  violet.  18  c.c.:  aniline  water,  84 
c.c;  aniline  water  is  the  e/e<ir  tl Urate  from  the  mixture  of  aniline,  5  parts, 
with  water,  25  parts, 
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irater  and  cover  with  IKI  solution  '  for  thirtjltt- 


r-oent  alcohol   until    tlie   blue  ooIdi 


3.  Wash 
onds. 

4.  Wash    in  iiiuety-fi' 
ceases  to  come  out. 

T>.  Couuterstain  with  Bismarck  brown  for  thirty  attoouda. 
6.   Wash  in  water  aud  mount  in  Canada  balsam. 
The  pnauuiocoecuH  with  this  stain    oumes    out   blue-hlsrk  ud 
its  morphology  is  well  shown  (see  Fig.  Ififi)-     The  presenm  nf  i 
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ffw  piK'umococci  free  in  the  s)iiituni  is  not  of  importance.  When 
tlie  orgtuiisms  are  very  ahumlant,  aiul  especially  when  many  ol 
t\wm  are  ttintiuned  wiUiin  leu.-ocj-t^s,  a  imeumocownis  infectioo  is 
ilronjfly  snggcsteil,  thotigh  it  may  be  a  pneumocoocua  bronchitis 
wttbuut  pnetuuimia.  In  the  earliest  stages  of  an  infection  fewer 
'  Iodine.  I  fm. ;  |>ula«tunii  tmlide,  9  gm  ;  nalrr.  SDO  c.C 
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cnganiflms  are  found  within  leucocytes  than  is  the  case  later.  Ob- 
Tioiisly  one  can  learn  only  by  practice  what  is  meant  by  ''few"  or 
^mMJkj  "  organisms. 

The  influenza  haciUua  is  the  smallest  organism  to  be  found  in 
tiie  sputum.  In  specimens  stained  by  Gram's  method  (as  above 
giTen)  the  influenza  bacilli  come  out  as  minute, /ai7i%  brown-stained 
pointSi  contrasting  with  the  intense  blue-black  of  pneumococci  and 
other  organisms.  Only  when  present  in  large  numbers  both  inside 
and  outside  the  leucocytes  of  the  sputa  are  they  diagnostic  of  active 
jpfln^Tiwil  infection,  since  the  organism  is  a  common  inhabitant  of 
the  upper  air  passages. 

Although  other  organisms — actinomycesy  micrococcus  catarrhalis, 
streptoooccusy  bacillus  mucosus  capsulatus — are  sometimes  found  in 
spata,  their  importance  does  not  justify  an  account  of  them  here. 

IndieaHans  far  S^»Utum  Examination. — Any  cough  with  sputa 
lasting  more  than  a  week  calls  for  an  examination  of  sputa.  In 
doubtful  oases  of  influenza  or  pneumonia,  and  in  any  case  in  which 
taberoulosis  is  suspeetedy  an  examination  is  imperative. 

When  the  symptoms  or  physical  signs  suggest  tuberculosis  but 
DO  sputa  can  be  obtained,  it  is  well  to  stimulate  the  bronchial  secre- 
tions with  10  gr.  of  potassium  iodide  after  meals  for  a  week.  A 
way  of  getting  sputa  from  young  children  has  already  been  de- 
scribed (page  324). 


.  I 


CHAPTER  XVI. 

DISEASES  AFFECTING  THE  PLEURAL   CAVITY. 

I.  Hydbothobax. 

In  cases  of  nephritis  or  of  cardiac  weakness  due  to  Talvobi 
heart  disease  a  considerable  accumulation  of  serum  may  take  plioe 
in  both  pleural  cavities.  The  physical  signs  are  identical  with 
those  of  pleuritic  effusion  (see  below,  page  336)  except  that  the 
latter  is  almost  always  unilateral,  while  hydrothorax  is  usually  In- 
lateral.  Excei)tions  to  this  rule  occur,  however,  especially  on  the 
right  side  or  in  cases  in  which  one  pleural  cavity  has  been  obliter 
ated  by  fibrous  adhesions,  th6  results  of  an  earlier  pleurisy.  The 
fluid  obtained  by  tapping  in  cases  of  hydrothorax  is  usually  con- 
siderably lower  in  specific  gravity  and  poorer  in  albumin  than  thAt 
exuded  in  pleuritic  inflammation. 

The  fluid  shifts  more  readily  with  change  of  position  than  is  the 
case  with  many  pleuritic  effusions,  owing  to  the  absence  of  adhe- 
sions in  hydrothorax. 

Friction  sounds,  of  course,  do  not  occur,  as  the  pleural  surfaces 

are  not  inflamed.     A  few  grains  of  potassium  iodide  by  mouth  soon 

produce  a  reaction  for  iodine  in  the  fluid  of  hydrothorax  and  not  in 

pleuritic  effusion. 

II   Pneumothorax. 

Pneumothorax,  or  the  presence  of  air  in  the  pleural  cavity,  may 
result  from  stabs  or  wounds  of  the  chest  wall,  but  is  usually  a  com- 
plication of  ])ulmonary  tuberculosis  which  weakens  the  lung  until 
by  a  slight  cougli  or  even  by  the  movements  of  ordinary  respiration 
the  ])uliiioTiary  pleura  is  ruptured  and  air  from  within  the  lung  leaks 
into  the  ])lenral  cavity. 

If  tlie  opening  is  of  considerable  size,  and  the  air  is  not  hindered 
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or  encapsulated  by  adhesions,  great  and  sudden  dyspnoea  with  pain 
and  profound  "  shock  "  may  result.  More  commonly  the  air  enters 
the  pleural  cavity  gradually,  the  other  lung  has  time  to  hyper- 
trophy, and  the  heart  and  other  organs  become  gradually  accus- 
tomed to  their  new  situations. 

Physical  Signs, 

1.  Insj)ection, — The  affected  side  may  lag  behind  considerably  in 
the  movements  of  respiration.  In  very  marked  eases  it  is  abuost 
motionless  and  the  interspaces  are  more  or  less  obliterated.  The 
diaphragm  is  much  depressed  and  Litteu's  sign  absent.  In  right- 
sided  pneumothorax,  which  is  relatively  rare,  the  liver  is  depressed 
and  the  edge  can  be  felt  below  the  ribs. 

The  heart  is  displaced  as  by  pleuritic  effusion,  but  usually  to  a 
less  extent.  With  left-sided  pneumothorax  the  cardiac  impulse 
may  be  lowered  as  well  as  displaced,  owing  to  the  descent  of  the 
diaphragm. 

2.  Palpation, — Fremitus  is  absent  over  the  lower  portions  of  the 
chest  corresponding  to  the  effused  air.  At  the  summit  of  the  chest 
over  the  retracted  lung,  fremitus  may  Ixi  normal  or  increased.  In 
pare  cases  when  the  lung  is  adherent  to  the  chest  wall  and  cannot 
retract,  fremitus  is  preserved. 

The  positions  of  the  heart  and  liver  are  among  the  most  impor- 
tant points  determined  by  palpation.  Not  infrequently  no  eardiat? 
impulse  is  to  be  obtained.  Sometimes  it  may  l)e  felt  to  the  right 
of  the  sternum  (see  Fig.  167)  or  in  the  left  axilla,  but  not  infre- 
quently it  is  so  fixed  by  pleuropericardial  adhesions  that  it  is  drawn 
upward  toward  the  retracted  lung  or  remains  near  its  normal  situa- 
tion. The  liver  is  greatly  depressed  in  eases  of  right-sided  pneumo- 
thorax, and  may  be  felt  as  low  as  the  navel. 

3.  Percussion, — Loud  tympanitic  resonance'  is  the  rule  through- 
out the  affected  side.  Even  a  small  amount  of  air  is  sufficient  to  ren- 
der the  whole  side  tympanitic  and  often  to  obseure  the  dulness  whi(;h 
the  frequently  associated  pleural  effusion  would  naturally  ]>roduce. 
Indeed,  it  is  the  rule  that  small  effusions  are  wholly  masked  by  the 
adjacent  tympany. 
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In  no  other  disease  do  we  get  such  clear,  intense  tymptniliB 
resonance  over  the  chest. 

The  only  exception  to  this  rule  occurs  in  cases  in  which  the  v 
within  the  chest  is  under  great  tension,  making  the  chest  walliiD 
taut  that,  like  an  over-sti-etched  drum,  they  cannot  vibrate  prope^. 
Under  these  conditions  the  percussion  note  becomes  miiffled|it 
times  almost  dull. 

Areas  of  dulncss  corresponding  to  the  displaced  oigilis  (|HKt 
or  liver)  may  sometimes  be  percussed  out. 

4.  Auscultation. — Respiration  and  voice  sounds  m 
audible  in  the  lower  poi-tions  of  the  chest.  At  the  top.  of 
and  rarely  in  the  lower  parts,  a  faint  amphoric  or  mefetllie 
may  l^e  heard,  hut  as  a  nile  the  amphoric  quality  is 
mucli  iM^tter  by  cou^di  which  is  followed  by  a  ringing 
Or  the  air  in  the  pleura  may  l)e  set  to  vibrating  and  madslsgne 
fortli  its  (!]inra(*teristi(*,  liollow,  ringing  sound  if  a  pieoe  of  Wt/i/i 
{f.fj.^  <i  coin)  b('  phuvd  on  the  back  of  the  chest  and  atraek  wifli 
another  coin,  wliilo  wt^  list<^n  with  the  stethoscope  over  the  front  of 
the  cht'st  op])osit^»  tlic  jioint  wliere  the  coin  is. 

The  clear  ringin^^  sound  heard  in  this  way  is  qnito  diffBVQBt 
from  the  dull  ehink  obtainable  over  sound  lung  tissue. 

The  *'i'alling-(lroi)  sound"  or  "metallic  tinkle,"  and  the  limg 
fistula  souncl  are  occasionally  audible  (see  above,  p.  170)* 

On  the  sound  side  the  breath  sounds  are  exaggerated.  At  tbe 
top  of  the  atTected  side  over  the  collapsed  lung  the  breathing  is 
bronchial  and  rales  are  occasionally  heard. 

In  the  j^reat  majority  of  cases  pneumothorax  is  complicated  by 
an  effusion  of  lluid  in  tlie  affected  pleural  cavity  and  we  have  then 
the  signs  of 

III.    r\ErMOSKi:OTlIOKAX    OR    PXEUMOPYOTHORAX 

AVlien  both  iluid  and  air  are  contained  in  tlie  pleural  cavity,  the 
])atient.  may  hiniselt'  be*  able  to  hear  thti  splashing  sounds  which 
the  niovements  of  liis  own  body  produce.  These  are  moi'e  readily 
appreciated  if  the  observ«M-  jnits  his  ear  against  the  patient's  chest 
and  then  shakes  him  luiskly.     Splashing  sounds  heard  within  the 
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**«f  are  absolutely  pathognomonic  md  point  only  to  the  poinbiiia- 
"°o  of  fluid  and  air  witliiu  the   pleural  cavity      ( )iie  must  diBtin- 

■•"si  tiiem,  however,  £rom  similar  sounda  pttxhiced  in  the  stomach, 
y  oljserving  the  position  of  maximum  intensity  of  the  sounds,  this 

"tiiictiou  may  be  easily  made.  Unfortimattly  the  critiiial  condi- 
1  of  the  patieut  may  make  it  impossible  to  try  suocussion,  as  in 

6  acute  cases  with  great  shock  it  is  dangerous  to  move  him  at  all. 


The  movements  of  breathing  or  coughing  may  bring  out  a  "motal- 
-i-«:z  tiukle  "  (see  above,  p.  .'!32).  At  llie  base  of  the  chest,  over  an 
^-■^m  corresponding  to  tlie  jxisitioii  of  the  fluid,  an  area  of  duhiess 
*^**  ay  be  easily  marked  nut  by  pei-eussiou,  and  this  aiva  xliifi*  veri/ 
^^^^rkfdly  with  change  of  position.  The  shifting  dulness  of  prieu- 
^**^«6«;rothorax  is  strongly  in  contrast  with  the  difficulty  of  ohtain- 
*^*>gaiiy  such  shift  in  ordinary  pleuritic  effusion  (see  Fig.  16S). 
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(The  distinctioo  between  "open  pneumothorax,"  in  which  the 
rent  in  tlie  lung  through  which  the  air  escaped  in  the  pleua  vr 
ninins  opi'ii,  anil  "riosetl  pnrumiilhomx,"  in  wliich  the  rent  h» 
Ix'couKi  olilit«Tato(I — is  one  wliich  cannot  be  estublished  iiy  phni- 
ital  Hit;nH  aliinu.  It  is  oft<-n  said  that  amphoric  breathing,  and  e^ 
cially  an  a]iii)hoi'ic  ring  to  the  voice  and  cough  sounds  denote  n 


TubercnlBHV 


■rh..  aisti 

iiilv  U'.'ii  .1 

^<|\   WW 

>■  |.rivti>-i. 


liorax,  but  post-mortem  evidence  does  not  besrtliii 
iliy  an  (i)H'ti  pneumothorax  is  one  in  vhicb  Ike 
isfil  air  idi-iTiuscs,  and  closed  i>neuniothorax  is  one  in 

isi.'a!  sigiijj  ivniain  .statiunaiy.) 

/'ijffrivHfiiii  Diagnoiis. 
iiimi  Iftwt'i'n  pneumothorax  and  emphysema  has  al- 

ilif  ;iir  ill  till'  ]ilcural  sac  is  under  such  tension  that 
11. ill-  is  iliiU.  th>'  jiliysii'al  signs  may  simulate  I'leii- 
Iml  r.-;il  t];ittn'ss,  tiin-h  as  cliaracterizes  effusion,  has 
i  i  kiiinv,  Ivrii  ri'fordcd  in  jnn'uniothoi-ax,  and  the 
;iiui>  ,.•!    [Bivussiu!;  is  niin-li   nivat«'r  over  fluid  than 
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(ft)  Acute  piieiiniothorax,  coming  on  as  it  does  witli  symptoms 
t  collapae  and  great  shock,  laay  be  mistaken  for  angina  pectoris, 
Fiudiat.'  failure,  embolism  of  the  pulmonary  artery,  or  acute  piibno- 
aaiy  tympanites  (see  above,  p.  315). 

From  all  these  it  can  be  distinguished  by  the  presence  of  am- 
phoric or  metallic  sounds,  which  are  never  to  l>e  obtained  in  the 
other  affections  named. 


(r)  Hernia  of  the  intestine  througli  the  diaphragm  (see  Fig,  KW) 
or  great  weakening  of  the  diaphrapmatic  muscular  tibcea,  may  allu\>- 
the  intestines  to  encroach  upon  the  thoracic  cavity  and  simulate 
pneumotliorax  very  closely.  The  history  and  course  of  the  case,  the 
abdominal  pain,  vomiting,  and  indicaimria,  generally  suffice  to  dis- 
tinguish the  condition.  The  jieristalsis  of  the  intestine  may  go  on 
even  in  the  thorax,  and  gurgling  metallic  sounds  corresjionding  to  it 
■and  unlike  anything  produced  in  the  thorax  itself  may  be  audible. 
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The  distinotioii  between  open  and  dosed  pneiimoth(»aXy  to  vhkk 
I  have  already  alluded,  is  far  less  important  than  the  presenoev 
absence  of 

(a)  Pulmonary  tuberculosis. 

(b)  Encapsulating  adhesions  in  which  the  air  is  canfined  to  i 
circumscribed  area 

(a)  The  examination  of  the  sputa  and  of  the  eomjiroMed  taB| 
may  yield  evidence  regarding  tuberculosis.  On  the  sound  side  &• 
compensatory  hypertrophy  covers  up  foci  of  dulnesa  or  rftles  so  Alt 
it  is  difficult  to  make  out  much. 

(b)  Encapsulated  pneumothorax  gives  us  practically  all  the  sipii 
of  a  phthisical  cavity,  from  which  it  is  distinguished  by  the  fMt 
that  with  a  cavity  the  nutrition  of  the  patient  ia  almost  alwijn 
much  worse. 

Encapsulated  pneumothorax  needs  no  treatment.  Hence  tte 
importance  of  distinguishing  it  from  the  non-encapsulated  foim  of 
the  disease,  in  which  treatment  is  essential. 

PLEURISY. 

Clinically,  we  deal  with  three  types: 

(a)  Dry  or  plastic  pleurisy. 

(b)  Pleuritic  effusion,  serous  or  poralBQt. 

(c)  Pleural  thickening. 

(a)  Dbt  or  Plastio  Plxubist. 

Doubtless  many  cases  run  their  course  without  being  leoognittd. 
The  frequency  with  which  pleuritic  adhesions  are  found  post  mor- 
tem would  seem  to  indicate  this. 

It  is  usually  the  characteristic  stitch  in  the  side  which  suggests 
physical  examination.  The  pain  and  the  physical  signs  resulting 
from  the  fibrinous  exudation  are  usually  situated  at  the  bottom  of 
the  axilla  where  the  diaphragmatic  and  costal  layers  of  the  pleura 
are  in  close  apposition.  Doubtless  the  pleuritic  inflammation  is 
not  by  any  means  limited  to  this  spot,  but  it  is  here  that  the  two 
layers  of  the  pleura  make  the  largest  excursion  while  in  apposition 
with  each  other.  In  the  vast  majority  of  cases,  then,  the  physical 
signs  are  situated  at  the  spcK;  indicated  in  Fig.  170. 
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Occasionally  pleurittG  friction  is  to  be  heard  in  the  piecordial 
ngion,  and  after  the  absorption  of  a,  ]ileuritic  effusion  evidences 
of  Glffinoiia  exndation  in  the  upper  parts  of  the  cliettt  an;  sometimes 
demoDstrable.  Most  rarely  of  all,  eviilem^  uf  plastic  plciiriHy  may 
le  found  at  the  aiiex  of  the  lung  in  connei'tiou  with  Ciirly  phthisis. 
In  diiphiagmatic  pleurisy,  when  the  fibrinous  exudation  is  espe- 
nllf  marked  upon  the  ^aphragmatao  pleura,  friction  sounds  may 
be  beard  over  the  legion  of  the  attachment  of  thtt  diaphn^ni  in 
front  ind  behind  aa  well  as  in  the  axillce.  Hiccup  often  occurs  and 
(Itcs  exquisite  pain. 
Our  diagnosis  is  based  upon  a  8in)rle  ithysical  sign,  pleuritk 
fnetion.  The  nature  of  this  sound  and  the 
manoeuvres  for  eliciting'  it  have  already 
been  described  (sec  al)uvt',  p.  166),  and  1 
will  here  only  I'ecapitulate  wliat  was  there 
said.  Curing  the  tirat  few  ikep  breaths 
one  hears,  wliile  listening  over  the  painful 
area,  a  grating  or  nihliiug  Kiiiind  usually 
somewhat  jei-ky  and  int<'vrupt*.'d,  most 
marked  at  the  latter  jiart  of  iiiMpiration, 
but  often  audible  tlironghout  the  whole 
respiratory  act.  Afh'r  a  few  l)reaths  it 
often  disappears,  b\it  will  usually  reaj)- 
pear  if  the  patient  lies  for  a  short  time 
upon  the  affected  side,  and  then  sits  up 
and  breathes  deeply.  In  marked  eases 
the  rubbing  of  t)ie  inflamed  plenral  sur- 
faces may  be  felt  as  well  as  heard,  and  it 
is  not  very  rare  for  the  i>atient  to  be  able 
to  feel  and  hear  it  himself,  rieuritic  fric- 
tion may  Ik:  intisent  and  loud  without 
giving  rise  to  any  ]Jain.  On  the  other 
hand,  the  pain  may  be  intense,  and  yet 
the  friction-nib  barely  audible.  When 
heard  at  the  summit  of  the  chest,  as  in 
cases  of  Uicipient  phthidis,  pleural    fric- 
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tion  produces  only  a  faint  grazing  soutuI,  much  more  deliciite  and 
elusive  than  the  sounds  produced  at  the  base  of  the  chest. 

Occasionally  the  distinctive  rubbing  or  grating  sounds  are  more 
or  less  commingled  with  or  replaced  by  crackling  sounds  indistu* 
guishable  from  the  drier  varieties  of  rSles.  It  is  now,  I  thinki 
generally  believed  that  such  sounds  may  originate  in  the  pleuiau 
well  as  within  the  lung.  The  greatest  care  should  be  taken  to 
prevent  any  shifting  or  slipping  of  the  stetlioscoi)e  upon  the  snrbtt 
of  the  chest,  as  by  such  means  sounds  exactly  like  those  of  pleoid 
friction  may  be  transmitted  to  the  ear.  In  case  of  doubt  one 
should  always  wet  or  grease  the  skin  so  that  the  stethoscope  etn* 
not  slip. 

Muscle  sounds  are  sometimes  taken  for  pleural  friction ,  batthej 
are  bilateral,  usually  low-pitched,  sound  less  superficial  than  pleu- 
ral friction,  and  are  not  increased  by  pressure.  When  listening 
for  friction  at  the  base  of  the  left  axilla,  I  have  once  or  twice  been 
puzzled  by  some  low-pitched  nimbling  sounds  occurring  at  the  end 
of  ins})iration,  and  due  (as  afterward  appeared)  to  gas  in  the  stom- 
ach which  shifted  its  position  with  each  descent  of  the  diaphragm. 

In  children  friction  sounds  and  jjeuritic  pain  ai-e  much  less 
common  than  in  adults,  and  the  signs  first  recognizable  are  thoae 
of  effusion.  In  adults  the  presence  of  a  veiy  thick  layer  of  fet 
may  make  it  difficult  or  impossible  to  feel  or  hear  pleural  friction. 

The  breath  sounds  over  the  affected  area  are  usually  absent  oi 
greatly  diminislied,  owing  to  the  restraint  in  the  respiratory  move- 
ments due  to  ])ain.  Not  infrequently  pleuritic  friction  may  be 
heard  altogether  below  the  level  of  the  lung, 

(b)  Pleuritic  Effusion. 

Many  cases  are  latent,  and  the  patients  consult  the  physician  on 
account  of  slight  cough,  weakness,  or  gastric  ti'ouble,  so  that  the 
effusion  is  first  diseovored  in  the  course  of  routine  physical  ex- 
amination. Since  it  is  usually  the  results  of  percussion  which  first 
put  us  on  the  right  track,  I  shall  take  up  first 
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Perctmhn. 

1.  A  umiill  rffiifiion  first  shows  as  an  area  of  diilnesa 

(n)  Juat  Im'Iow  the  annle  of  the  ficajxila. 

(i)  III  tlip  left  axilla  between  the  fiftli  anil  the  eighth  rib. 

(r)  Obliterating  Traube'a  semilunar  aiea  of  tympany;  or 

(rf)  In  the  right  front  near  the  angle  maile  by  the  cardiac  and 
hepatic  lines  of  dulness  (see  V\^.  171). 

In  the  routine  percussion  of  the  ehest,  thei-eforo,  one  shoald 
never  leave  out  these  areas.  A  small  effusion  i.-t  umst  easily  de- 
tected in  ehildi-en  or  in  adults  with  tliin  rhi-st  walls,  jirovided  our 
percussion  is  not  too  heavy,  Au  effusion  amounting  to  a  pint 
should  always  be  recognizable,  and  smaller  anmuiits  have  frequently 
been  diagnosed  ami  proved  by  puncture. 

The  amount  of  a  pleuritic  effusion  is  roughly  ]>ro]i()rtional  to 
the  area  of  dulness  on  pei-cussion,  but  not  aceurately.  It  is  very 
[1  to  find  OD  puncture  an  amount  of  fluid  much  greater  than 


n.-4iMll  Pleiml  nrutton  AnMiiDulatlnff  do  part) 


IiiKiler  ot  I  he  Ht«n. 


could  have  been  suspected  from  the  percussion  outlines ;  on  the  other 
hand,  the  dulness  may  be  extensive  and  intensi-  mi  account  of  great 
inflammatory  thickening  of  the  cost:il  jilcuia,  by  the  a ''cumulation 
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<if  layi'i'  :ifl>>r  Iiiypi-  of  HhrinuiiH  exudate  and  its  organizatien  uto 
fibrous  plate R,  while  very  little  fluid  rein^nn  within. 

The  iuiiotiut  (if  (luliiess  de{>end8  iilso  ii[h)ii  the  thickness  and  elafr 
city  (if  the  che»t  wall  and  the  iletn^ec  of  t^uUapse  of  the  lung  witiiii. 

'J.  Liiiiji--  EffiiKhitx. — ^NTieii  the  amount  of  fluid  is  largv,  thednt 
iiess  may  extend  thnni(^IiuQt  tlie  whole  of  one  side  of  Uie  cibest  wiA 
the  eKef]itioii  of  u  small  area  above  the  claricle  or  over  the  primiij 
bi-oiichuH  ill  fi'out.     This  area  gives  a  high-pitched  tympanitk  note, 


((>|[1i]iitnitoPb;ilcil 


pruvidfil  till'  lii'oiK-hi  n'liiiilii  open,  as  they  almost  alwayi  do.  ^il 
lytii|>;i]iy  is  lii^'h-;>it('h<'d  iiiul  tiometuues  astonishingly  clear.  I  te- 
eetilly  sitis'  ii  I'li.st:  iu  wliii'li  the  iidto  above  the  claricle  WBA  almost 
i1lcli.^1i1l^,'llishal)le  with  the  eyes  shut  from  that  obtained  in  the  e|a- 
^'iisiriiiiii.  Ui*i'!t»iiitiully  " ci-acked-pot "  resonanoe  may  be  obtained 
ill  till-  tyiiiiniiiitii!  !uvii. 

Tim  pileli  ['liuii^'i'M  if  thu  patieut  o^>cus  and  closes  his  mouth 
while  we  |ni-i'Usrt  (■■  Williiuiis'  tnu-heal  tone"). 

Tlie  ihiliiess  iivi'i-  tlii>  lower  poi-tluus  of  a  large  effusion  is  usuil- 
ly  ci:ry  iiiiifked,  and  tlio  xn'i'eussiiig  linger  feels  a  greatly  iiioieaW 
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distance  to  its  blows  when  compared  with  the  elastic  rebound  of 
B  aound  side. 

3.  Moderate  Effusions. — Three  zones  of  resonance  can  often  be 

tapped  out  in  the  back:  at  the  base  dulness  or  flatness,  above 

lat  a  zone  of  mingled  dubiess  aiid  tympany,  aitd  at  the  top  normal 

tonance.     The  lowest  zone  coiTesponds  to  the  flnid,  the  middle 

me  to  the  condensed  lung  immediately  above  it,  and  the  top  zone 

to  the  relatively  imaffected  part  of  the  lung  (see  Fig.  172).      Not 

infrequently  there  is  no  middle  zone  but  simply  dulness  Ijelow  and 

ve,  as  is  UMunlly  the  iiase  in  the  axilla  and  front 


(Fniiti  V.  ZlBiUMtui'ii  AtlBS.) 


[ 


The  position  of  the  effusion  depends  only  in  part  iipon  the  in- 
fluence of  gravity,  and  is  gi'eatly  iujiuenced  by  capillarity  and  the 
degree  of  retraction  of  the  lungs.  Consequently  the  surfaue  of 
fluid  is  hardly  ever  hoiizoutal  except  in  very  large  aeeiimula- 
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tioii!).  AVith  the  patient  in  an  upright  position  it  iiRually  n'xbn 
a  higher  level  in  the  axilla  than  in  the  back  (see  Fig.  173>.  Xeaitbc 
spine  and  near  the  sternum  (in  right-sitled  effusions)  the  line  com- 
sponding  to  the  level  of  the  fluid  may  rise  sharply. 

The  S-curve  of  Ellis,  aa  worked  out  bo  elaborately  by  Garland, 
varies  still  furdier  the  uneven  line  vhich  corresponds  to  tlie  sn> 


?1G.  ITI.-TbeWun'euf  Ellia. 

fane  of  the  fliiid  (see  Fig.  174).  This  enrve  can  be  obtaiued  orfy 
after  tlie  patient  Iia,s,  hy  cough  and  forced  breathuig,  expanded  the 
lung  as  fully  as  possible. 

All  thuse  curves  aic  to  be  foiuid  with  the  patient  in  the  upri^t 
position.  None  of  thi'iii  has  any  considerable  diagnostic  inlpo^ 
tance,  and  the  cbii'f  point  to  be  remembered  is  that  the  upper  sur- 
face of  the  fliiid,  not  being  settled  by  gravity  alone,  is  hardly  ever 
horizontal. 

With  change  in  the  ])(isition  of  the  jiatient  the  level  of  the  flaid 
sometimes  chiuiges  very  slowly  and  irrt^'gularly,  and  sometimes  does 
not  change  at  all.  If,  for  jmiposcs  of  thorough  examinalion,  ivc 
raise  to  a  sittin.s,'  jiosture  a  patient  ivho  lias  lieen  for  some  days  or 
weeks  ill  beil,  ivc  should  never  iM'gin  the  oxiuiiination  at  once,  since 
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it  may  take  some  minutes  for  the  lungs  and  the  fluid  to  accommo 
date  themselves  to  the  new  position.     It  is  well  also  to  get  the 
patient  to  cough  and  to  take  a  number  of  full  breaths  before  the 
examination  is  begun. 

To  test  the  mobility  of  the  fluid  with  change  of  the  patient's 
position  y  mark  out  the  upper  limit  of  the  dulness  in  the  back  with 
the  patient  in  the  upright  position.  Then  let  the  patient  lie  face 
downward  upon  a  couch,  and,  after  waiting  a  few  minutes,  percuss 
the  previously  dull  area.     It  may  be  found  to  have  become  resonant.  * 

When  the  fluid  is  absorbed  or  removed  by  tapping,  one  would 
expect  an  immediate  i*etuni  of  the  percussion  resonance.  But  in 
fact  the  resonance  returns  very  slowly  and  is  wholly  unreliable  as 
a  test  of  the  amount  of  absorption  which  has  occurred.  Thickened 
pleura  and  atelectatic  lung  may  alx)lish  resonance  long  after  the 
fluid  is  all  gone.  We  depend  here  far  more  upon  the  evidence  ob- 
tained by  auscultation  and  palpation  and  on  the  general  condition 
of  the  patient. 

To  determine  the  returning  elasticity  of  the  lung  and  the  degree 
of  movability  of  its  lower  border,  percussion  is  very  useful  during 
the  stage  of  absorption.  After  i)ercussing  out  the  lower  border  of 
pidmonary  resonance  m  the  back,  the  i)atient  is  direct^^d  to  take  a 
long  breath  and  hold  it.  If  the  lung  expands,  the  area  of  percus- 
sion resonance  will  increase  downward. 

Percussion  aids  us  in  determining  whether  neighboring  organs 
are  displaced  by  the  pressure  of  the  accumulated  fluid.  The  liver 
is  often  pushed  down,  the  sjdeen  very  rarely.  J) i*(! oration  of  the 
heart  is  one  of  the  most  important  of  all  the  signs  of  i)leural  effu- 
sion, and  is  often  the  crucial  point  in  differential  diagnosis.  It  is 
a  very  striking  and  at  first  surprising  fact  tliat  a  left-sided  effusion 
displaces  the  heart  far  more  than  a  right-sided  effusion  of  the  same 

'This  test,  however,  is  somewhat  fallacious  and  of  ycry  little  diagnostic 
Talue,  since  the  lungs  tend  to  swing  up  toward  the  back  when  the  patient  lies 
prone,  even  whenno fluid  i8 present^  and  increase  of  resonance  in  the  back  with 
this  change  of  position  might,  therefore,  occur  when  the  dulness  was  due  to 
thickened  pleura  and  not  to  fluid. 
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size.     Small  or  moderate  right-sided  effusions  often  do  not  displMe 
die  heart  at  all. 

With  left-sided  effusions,  imless  very  small,  we  find  the  area  of 
caxdiac  dulness  shifted  toward  the  right  and  often  projecting  be- 
yond the  right  edge  of  the  sternum  (see  Fig.  173).  (Inspection  and 
palpation  often  give  us  even  moi-e  valuable  information  on  this 
point.  See  below,  p.  347.)  We  must  be  careful  to  distinguish  such 
an  ai-ea  of  dulness  at  the  right  sternal  margin  from  that  which  may 
be  produced  in  right-sided  effusions  by  the  fluid  itself  (see  above). 

As  mentioned  above,  a  right  pleural  effusion  may  very  earlj 
show  itself  as  an  area  of  dulness  along  the  right  sternal  margin. 
Light  percussion  will  usually  demonstrate  that  this  dulness  is  con- 
tinuous with  a  narrow  strip  of  flatness  at  the  base  of  the  axilla 
(ninth  and  tenth  ribs).  Such  an  effusion  is  late  in  creeping  up  the 
axilla.  It  appears  first  and  disappears  first  along  the  right  margin 
of  the  sternum. 

On  the  sound  side  the  i)ercussion  resonance  is  often  increased, 
owing  to  compensatory  hyi)ertrophy  of  the  sound  lung ;  the  dia- 
phragm is  pushed  down  and  the  borders  of  the  heart  or  of  the  liver 
may  be  encroached  uj)on.  When  the  hyper-resonance  of  the  sound 
side  is  present,  it  should  warn  us  to  percuss  lightly  over  the  effu- 
sion, else  we  may  bring  out  the  resonance  of  the  distended  lung. 

Summarij  of  Percussion  Signs, —  (1)  Flatness  corresponding 
roughly  to  the  position  of  the  fluid. 

(2)  Tympany  above  the  level  of  the  fluid  over  the  condensed 
lung. 

(3)  The  level  of  the  fluid  is  seldom  quite  horizontal. 

y  (4)  Shifthig  of  the  fluid  with  change  of  position  is  rare,  slow, 
and  has  little  or  no  impoi-tance  in  diagnosis. 

Ex4ieptions  and  Possible  Errors, — (jt)  Great  muscular  pain  and 
spasm  may  produce  an  area  of  dulness  wliieh  shnulates  that  of 
pleural  effusions,  especially  as  the  auscultatory  signs  may  be  equally 
misleading.  A  hypodermic  of  morphine  will  dispel  the  dulness 
along  with  the  pain  if  it  is  due  to  muscular  cramp. 

(6)  If  the  lung  on  the  affected  side  fails  to  retract  (owing  to 
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emphysema  or  adhesions  to  the  chest  wall),  the  area  of  duhiess  and 
its  intensity  will  be  much  diminished. 

(e)  It  must  be  remembered  that  dulness  in  Traube's  space  may 
be  due  to  solidification  of  the  lung,  to  sittis  inversus,  to  tumors,  or  to 
overfilling  of  the  stomach  and  intestine  with  food,  as  well  as  to 
pleural  effusion;  also  that  the  size  of  the  tympanitic  space  varies 
greatly  in  health. 

(d)  Barely  percussion  may  be  tympanitic  over  an  effusion  at 
the  left  base  owing  to  distention  of  the  stomach  or  colon. 

(0)  The  diagnosis  between  fluid  and  thickened  pleura  will  be 
considered  later. 

Atucultation, 

The  auscultatory  phenomena  vary  greatly  in  different  cases,  and 
in  the  same  case  at  different  times,  because  the  essential  condi- 
tions are  subject  to  similar  variations.  Whatever  sounds  are  pro' 
dueed  in  the  lungs  or  in  tJie  bronchi  may  he  heurd  oaer  the  fluid  un* 
less  interfered  with  by  inflximmatory  thickening  of  the  costal  pleura, 
I^uid  transmits  sounds  well,  but  there  may  be  no  breath  sounds  pro- 
duced and  hence  none  audible  over  the  fluid.  Or  tubular  sounds 
only  may  be  produced  because  only  the  bronchi  remain  open,  the 
rest  of  the  lung  being  collapsed. 

Or  again,  if  r^es  or  friction  soimds  are  produced  in  the  lung, 
they,  too,  may  be  transmitted  to  the  fluid  and  may  (alas !)  deter 
the  timid  "observer''  from  tapping. 

In  about  two-thirds  of  all  large  effusions  no  breathing  at  all  is 
audible  over  the  area  of  flatness  on  percussion.  In  the  remaining 
third,  and  especially  in  children,  tubular  breathing,  sometimes 
feeble,  sometimes  very  intense,  is  to  be  heard. 

In  moderate  effusions  there  are  often  three  zones  in  the  back. 
At  the  bottom  we  hear  nothing,  in  the  middle  zone  distant  bron- 
chial or  broncho-vesicular  breathing,  while  at  the  summit  of  the 
chest  the  breathing  is  normal. 

The  voice  sounds  correspond  When  breath  sounds  are  absent, 
tiie  voice  soands  are  likewise  absent.     When  the  breathing  is  tubu* 
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lar,  the  voice,  and  especially  the  whisper,  is  also  tubular  and  inten 
sified.  That  is,  whefiever  the  bronchi  are  opeuy  the  lung  retracted^ 
and  the  chest  walls  thin^  the  breathing j  voice^  and  whisper  teill  eorre' 
spond  to  the  tracheal  and  bronchial  sounds.  Since  children  have  etr 
pecially  thin  chest  walls,  these  bronchial  sounds  are  especially  fre- 
quent and  intense  in  children.' 

Kear  the  angle  of  the  scapula  and  in  a  corresponding  position 
in  front,  the  sound  of  the  spoken  voice  may  have  a  peculiar  high- 
pitched,  nasal  twang,  to  which  the  term  egophony  is  applied. 
This  sign  has  no  importance  in  diagnosis,  since  it  is  not  oonstant) 
and  not  peculiar  to  fluid  accumulations. 

R&les  are  rarely  produced  in  the  retracted  lung,  and  so  are 
rarely  to  be  heard  over  the  fluid. 

All  these  sounds  may  be  diminished  or  abolished  if  the  costal 
pleura  is  gi'catly  thickened 

The  influence  of  cough  upon  the  lung,  and  so  upon  the  sounds 
produced  in  it  and  transmitted  through  the  fluid,  may  be  very  great 
and  very  puzzlmg.  Rales  may  appear  or  disappear,  breathing 
change  in  quality  or  intensity,  and  in  the  differential  diagnosis  of 
difficult  cases  the  patient  should  always  be  made  to  cough  and  thea 
breathe  deeply  before  the  examination  is  completed. 

In  very  large  effusions,  when  only  the  primary  bronchi  are 
open,  there  may  be  signs  like  those  of  pulmonary  cavity  at  the  site 
of  the  bronchi  in  front  or  behnid  (amphoric  breathing,  large  metallic 
rSles,  etc.).  Over  the  soimd  lung  the  breathing  is  exaggerated  and 
extends  unusually  far  down  in  the  back  and  axilla,  owing  to  hyper- 
trophy of  the  lung. 

The  heart  sounds  may  be  absent  at  the  apex  owing  to  disloca- 
tion of  the  heart.  In  left-sided  effusions  the  apex  sounds  are  often 
loudest  near  the  ensiform  cartilage  or  beyond  the  right  margin  of 
the  sternum.  Eight-sided  effusions  have  much  less  effect  upon  the 
heart,  but  occasionally  we  And  the  heart  sounds  loudest  at  the  left 
of  tlie  nipple  or  in  the  axilla. 

Since  many  cases  of  pleural  effusion  are  due  to  tuberculosis,  we 

'Bacelli's  theory — that  the  whispered  voice  is  condacted  throng  semm 
but  not  through  pus — is  not  borne  out  by  facts. 


DISEASES  AEEECTIXG  THE  PLEVliAL  (WVITY.  TMT 

sliould  never  omit  to  search  for  evidences  of  tliis  disease  at  tlie 
apex  of  the  lung  ou  the  sound  side,  since  experience  has  shown  that 
phthisis  is  more  apt  to  begin  here  than  on  the  side  of  the  effusion. 

Sunnnart/  of  Auscultatory  S'ujns, 

(1)  In  most  eases  voice  and  breath  sounds  are  absent  or  very 
feeble  over  the  area  occupied  by  the  fluid. 

(2)  In  a  minority  of  the  cases  the  breathing  and  voice  sounds 
may  be  tubular  and  intensified,  especially  in  children. 

(3)  Over  the  condensed  lung  at  the  summit  of  the  chest  the 
breathing  is  bronchial  or  broncho-vesicular,  according  to  the  degree 
of  condensation.  If  the  amoimt  of  fluid  is  small,  the  layer  of  con- 
densed lung  occupies  the  middle  zone  of  the  chest  and  the  breath- 
ing is  normal  at  the  top  of  the  chest. 

(4)  Rales  and  friction  sounds  are  rarely  heard  over  fluid. 
(6)  On  the  sound  side  the  breathing  is  exaggerated. 

(6)  The  heart  sounds  may  be  absent  at  the  ai>ex  and  present  in 

the  left  axilla  or  to  the  right  of  the  sternum  owing  to  dislocation 

of  the  heart. 

Inspection  and  Paljjatlon. 

The  most  important  infoi-mation  given  us  by  inspection  and 
palpation  relates  to  the  displacement  of  vai-ious  organs  by  the  pres- 
sure of  the  accumulated  fluid.  In  left-sided  pleuritic  effusions  the 
heart  is  usually  displaced  considerably  toward  the  right,  even  when 
the  level  of  the  fluid  reaches  no  higher  than  the  sixth  rib  in  the 
nipple  line.  The  apex  impulse  is  to  be  seen  and  felt  to  the  riglit 
of  the  sternum,  somewhere  between  the  third  and  the  seventh  rib, 
when  a  large  amount  of  fluid  is  present.  With  smaller  effusions 
one  may  find  the  apex  beat  lifting  the  sternum  or  close  to  its  left 
border.     The  position  of  the  heart  may  be  confirmed  by  percussion. 

The  spleen  is  scarcely  ever  displaced. 

Right-sided  effusions  are  far  less  likely  to  displace  the  heart,  and 
it  is  only  when  a  lai'ge  amount  of  fluid  is  present  that  the  apex  of 
the  heart  is  pushed  outward  beyond  the  nipple.  !Moderat^  right- 
sided  effusions  often  produce  no  dislocation  of  the  heart  whatever. 
The  liver  is  often  considerably  pushed  down  by  a  right-sided  pleu' 
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ritic  efPusion^  and  its  edge  may  be  palpable  several  inches  below  fte 
costal  margin.  Its  upper  margin  cannot  be  determined  by  petcus- 
sion,  as  it  merges  into  the  flatness  produced  by  the  fluid  aocamnlt- 
tion  above  it. 

Tactile  fremitus  is  almost  invariably  absent  or  greatly  dimin- 
ished over  the  areas  cori*esponding  to  the  fluid ;  just  above  the  kvd 
of  the  fluid  it  is  often  increased. 

Occasionally  a  slight  fulness  of  the  affected  side  may  be  leoof^ 
nized  by  inspection,  and  the  interspaces  may  be  less  readily  vinUs 
than  upon  the  sound  side.  Bulging  of  the  interspaces  I  have  neYer 
observed.  When  the  accumulation  of  fluid  is  large  the  respiratoiy 
movements  upon  the  affected  side  are  somewhat  diminished/  die 
shoulder  is  raised,  and  the  spine  curved  toward  the  affected  side. 
The  diaphragm  is  depressed,  and  Litten's  sign  therefore  absent. 

There  are  no  reliable  means  for  distinguishing  purulent  from 
serous  effusions.  The  whispered  voice  may  be  transmitted  throng 
eifhcr  ])us  or  serum.  But  we  know  that  in  children  two-thirds  of 
all  i'ffusions  are  jnirulont,  while  in  adults  three-fourths  of  them  are 
serous. 

Fhfjslcal  Siyns  JJuring  Jbsorption  of  Pleural  £!ffusiotis. 

When  the  fluid  l)egins  to  disappear,  either  spontaneously  or  as 
a  result  of  treatment,  the  dulness  very  gradually  disappears  and 
tlie  breath  sounds,  voice  sounds,  and  fremitus  reappear.  In  case 
the  lieart  has  Ikmmi  dislooat-ed,  its  return  to  its  normal  ])osition  is 
ofttMi  much  slower  than  one  would  anticipate,  and  indeed  all  the 
I)hysieal  si^is  are  disappointingly  slow  to  clear  up  even  after  ta^ 
ping.  Pleural  friction  appears  when  the  roughened  pleural  surfiuses, 
which  have  been  lichl  apart  by  the  fluid,  ai*e  allowed  by  the  disap- 
pearance of  the  \i\tUn'  to  come  into  apposition  again.  Owing  to  pul- 
monary atclecta.sis  and  i)ermanent  thi(»kening  of  the  pleura,  con- 
siderable dulness  oiU'u  remains  for  weeks  after  the  fluid  has  been 
absorl)t»d. 

'  I  have  purposely  made  but  little  of  the  changes  in  the  shape  of  the  dwst 
produced  by  pleuritic  effusions,  as  it  has  seemed  to  me  that  by  far  too  much 
stress  has  usually  been  laid  upon  such  signs. 
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(c)  Pleural  Thickening. 

In  persons  who  have  previously  suffered  from  pleurisy  with 
effusion,  and  in  many  who  have  never  to  their  knowledge  had  any 
Buch  trouble,  a  considerable  thickening  of  the  pleural  membrane 
with  adhesion  of  the  costal  and  visceral  layers  may  be  manifested 
by  the  following  signs : 

(1)  Dulness  on  percussion,  sometimes  slight,  sometimes  marked. 

(2)  Diminished  vesicular  respiration. 

(3)  Diminished  voice  sounds  and  tactile  fremitus. 

(4)  Absence  of  Litten's  phenomenon  and  diminution  in  the 
nonnal  respiratory  excursion  of  the  chest. 

These  signs  are  most  apt  to  be  found  at  the  base  of  the  lung 
behind  and  in  the  axilla.  Occasionally  a  similar  thickening  may 
be  demonstrated  throughout  the  whole  extent  of  the  pleura,  and  the 
lung  failing  to  expand,  the  chest  may  fall  in  as  a  result  of  atmos- 
pheric pressure  (see  Fig.  51). 

The  ribs  approximate  and  may  overlap,  the  spine  becomes 
curved,  the  shoulder  lowered,  the  scapula  prominent,  and  the  whole 
side  shronken.  The  heart  may  be  drawn  over  toward  the  affected 
side. 

In  the  diagnosis  of  pleural  thickening  Koscnbach's  "palpatory 
puncture  "  is  sometimes  our  oidy  resource.  Under  antiseptic  pre- 
cautions a  hollow  needle  is  pushed  between  the  ribs  and  into  the 
pleural  cavity.  As  the  needle  forces  its  way  through  tlie  tough 
fibrous,  or  perhaps  calcified,  pleura,  the  degree  and  kind  of  resist- 
ance are  very  enlightening.  Again,  the  amoimt  of  mobility  of  the 
point  after  the  chest  wall  has  been  pierced  tells  us  whether  the 
needle  is  free  in  a  cavity,  entangled  in  a  nest  of  adhesions,  or  fixed 
in  a  solid  "camified**  lung.  There  is  no  danger  if  the  needle  is 
sterile. 

Encapsulated  Pleural  Effusion. 

Small  accumulations  of  serum  or  pus  may  be  walled  off  by  ad- 
hesions so  that  the  fluid  does  not  gi*a\4tate  to  the  lowest  part  of 
fhe  pleural  cavity  or  spread  itself  laterally  as  it  would  if  free. 
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Such  localized  effusions  are  most  apt  to  be  found  in  the  lower  ai3* 
lary  regions  or  behind — sometimes  between  the  base  of  the  lung  and 
the  diaphragm,  and  more  rarely  between  the  lobes  of  one  of  the 
lungs  or  higher  up.  I  have  twice  seen  an  encapsulated  pumlait 
effusion  so  close  to  the  left  margin  of  the  heart  that  the  diagnooB 
of  pericardial  effusion  was  made. 

The  diagnosis  of  Encapsulated  pleural  effusion  is  a  difficult  one 
and  oftentimes  cannot  be  made  except  by  puncture.  The  signs  aie 
those  of  fluid  in  the  pleura,  but  anomalously  placed.  Even  pan(^ 
ture  may  fail  to  clear  up  the  difficulty,  since  the  needle  may  pass 
entirely  through  the  pouch  of  fluid  and  into  some  structure  behind 
so  that  no  fluid  is  obtained. 

TirLSATiNG  Pleurisy  (Empyema  Necessitatis). 

Under  conditions  not  altogether  understood  the  movements 
transmitted  by  the  heart  to  a  pleural  effusion  (usually  purulent) 
may  bt?  visible  externally  as  a  circumscrilx^d  pulsating  swelling  near 
the  precordial  region,  or  as  a  diffuse  undulation  of  a  considerable 
portion  of  the  chest  wall.  Sometimes  this  pulsation  is  visible  be- 
cause the  fluid  has  worked  its  way  out  through  the  thoracic  wall 
and  is  covered  only  by  the  skin  and  subcutaneous  tissues,  but  occa- 
sionally pulsation  in  a  pleural  effusion  becomes  visible,  although  no 
such  perforation  of  the  chest  wall  has  occurred. 

The  condition  is  a  rare  one,  and  is  of  importance  only  because  it 
ni«y  be  mistaken  for  an  aneurism,  from  which,  however,  it  should 
be  readily  distinguished  by  the  al)senee  of  a  palpable  thrill  or  diaa* 
tolic  sho(!k  and  by  the  e\'idence  of  fluid  in  the  pleura. 

Differential  Diagnosis  of  Pleukitic  Effusion. 

TIk*  following  conditions  are  not  infrequently  inistaken  for 
pleuritic  effusion : 

(1)  Ch-ou|)ous  ]")ncumouia  with  occlusion  of  the  bronchi. 

(2)  Pleural  tliickening,  with  pulmonary  atelectasis. 

(3)  Subdiaphragmatic  abscess  or  abscess  of  the  liver. 

In  croupous  i)neunionia  with  i)lugghig  of  tlie  bronchi  one  may 
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have  present  all  the  physical  signs  of  pleuritic  effusion  except  dis- 
placement  of  the  neigliboring  organs.  The  presence  or  absence  of 
sach  displacement,  together  with  the  histx)ryy  symptoms^  and  course 
of  the  case,  is  therefore  our  mainstay  in  distinguishing  the  two 
diseases. 

From  ordinary  croupous  pneumonia  (without  occlusion  of  the 
bronchi)  pleuritic  effusion  differs  in  that  it  produces  a  gieater  de- 
gree of  dulness  and  a  diminution  of  the  spoken  voice  sounds  and 
tactile  fremitus.  Bronchial  breathmg  and  bronchial  whisper  may 
be  heard  either  over  solid  lung  or  over  fluid  accumulation,  although 
the  bronchial  sounds  are  usually  feeble  and  distant  in  the  latter 
condition.  The  displacement  of  the  neighboring  organs  is  of  im- 
portance here  as  in  all  diagnoses  in  which  pleuritic  effusion  is  a 
possibility.  In  pleuritic  effusion  we  can  sometimes  determine  that 
the  line  marking  the  upper  limit  of  dulness  shifts  with  change  of 
the  patient's  position.  This  is,  of  course,  impossible  in  pneumo- 
nia. A  few  hard  coughs  may  open  up  an  occluded  bronchus  and 
80  clear  up  the  diagnosis  at  once.  In  doubtful  cases  the  patient 
should  always  be  made  to  cough  and  breathe  deeply  before  the 
examination  is  finished. 

It  should  always  be  remembered  that  one  may  have  both  pneu- 
monia and  pleuritic  effusion  at  the  same  time,  and  that  pneumonia 
is  often  followed  by  a  purulent  effusion.  In  children  the  bronchi 
are  especially  prone  to  become  occluded  even  as  a  result  of  a  simple 
bronchitis,  and  we  must  then  differentiate  between  atelectasis  and 
effusion — in  the  main  by  the  use  of  the  criteria  just  described. 

(2)  It  is  sometimes  almost  impossible  to  distiuguish  small  fluid 
accumulations  in  the  pleural  cavity  from  pleural  thickening  with 
pulmonary  atelectasis.  In  both  conditions  one  finds  dulness,  dimi- 
nution of  the  voice  soimds^  respiration,  and  tactile  fremitus,  and 
absence  of  Litten's  phenomenon,  but  the  tactile  fremitus  is  usually 
more  diminished  when  fluid  is  present  than  in  simple  pleural  thick- 
ening and  atelectasis.  An  area  of  dulness  which  shifts  with  change 
of  position  points  to  pleuritic  effusion.  The  presence  of  friction 
sounds  over  the  suspected  area  speaks  strongly  in  favor  of  pleural 
tiiickening^  bat  it  is  possible  to  hear  friction  sounds  over  fluid| 


362  PHYSICAL  DiAanoais. 

probably  becaose  ihej  are  condaoted  from  a  point  higher  up  is  At 
chest  at  which  no  fluid  is  present.  In  doubtful  cases  the  Hist^ngg 
can  aud  should  be  cleared  up  by  puw^re. 

(3)  In  two  cases  I  have  known  enlargement  of  the  liver  doe  to 
multiple  abscesses  to  be  mistaken  for  empyema.  In  both  ccodr 
tions,  one  finds  in  the  right  back  dulness  on  percussion  as  hi^  u 
mid-scapula,  with  absence  of  voice  sounds,  breath  sonnda,  ind 
fremitus.  These  conditions  are  due  in  one  case  to  the  presence  of 
fluid  between  the  lung  and  the  cheat  wall}  and  in  the  oQtBx  oaae  to 
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the  liver  which  pushes  up  the  lung  together  with  the  diaphzagm 
By  physical  signs  alone  I  do  not  see  how  this  diagnosis  is  possible, 
though  Litten's  sign  may  be  of  use,  since  the  shadow  is  absent 
in  empyema  and  sometimes  present  in  moderate-sized  snbdia- 
phragmatic  accumulations.  Some  of  the  symptoms,  such  as  chillB, 
sweating,  and  irregular  fever,  are  common  to  both  conditions.  A 
cai'eful  consideration  of  the  history  and  the  associated  signs  tad 
symptoms  may  help  us  to  decide. 

Large  solitary  abscess  of  the  liver,  occurring  as  it  almost  in- 
variably does  in  the  posterior  portion  of  the  right  lobe,  produces  bd 
area  of  flatness  on  percussion,  which  rises  to  a  much  h^er  level  in 
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B  axilla  and  back  than  iii  front  or  near  the  ateniiiin  (see  Fig.  176), 
t  may  be  in  this  way  tlistiugiiisheil  from  empyi'uia;  but  when  thu 
liver  contains  many  small  abscesses,  as  in  suppurative  cholangitis, 
this  peculiar  line  of  duhiesa  is  Dot  present, 

(d)  Ewe  (liseaees,  such  as  cancer  or  hydatid  of  the  lung,  may 
be  mistaken  for  pleuritic  effusion.  The  histoiy  of  thti  case  and  tlie 
resnlts  of  exploratoiy  puncture  usually  clear  up  the  difficulty. 

Examination  nf  Exnihtti's  and  Tranauilales. 


Only  such  methods  as  can  be  carried  out  without  a  thermostat 
^11  be  hei-e  described.  Hence  the  examination  of  diplithei'ia 
irabs,  blood  cultures,  and  pus  are  excluded.     We  have  left  llie 
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Pleural  Fbiids. — A  fluid  withdrawn  from  tlie  pleura  by  ponA- 
ure  may  be  a  mechanical  tiunttuiiate  (hydrotiiorax),  may  be  evi- 
dence of  tuherculous  jilfMrit'j  (pnmaiy  or  associated  witb  phthisis'), 
or,  rarelyi  an  exudate  of  septic  ov  cHucerous  origin. 

To  investigate  these  fluids  we  note : 

1.  Color.  Bloody  fluids  suggest  cancer,  but  occasionally  onear 
in  pneumonia  and  tuberculosis. 

2.  Weitfht.'     Dropsical  fluid  is  generally  belote  l.tHo  in  Hf 


gravity.  Exudates  are  usually  in  the  vicinity  of  1.020.  An  ordi- 
nary specific- gravity  bulb  ia  used. 

3.    The  cells  of  the  sediment  (cytodiagnosis). 

Technique  of  Ci/lodiat/nosus. — 1.  Pour  fluid  into  tubes  of  a  cen- 
trifuge  and  centrifugalize  tive  minutes. 

2.  Pour  off  the  supernatant  fluid  and  Btir  up  the  sediment  wi A 

■  The  amount  of  album iu  usual  1y  runs  parallel  vrltli  tbe  weight  of  itoMt"' 
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11  )ilatiimiu  loop,  su  a!t  to  suspend  the  Rediineiit  in  the  few  i-einaiii- 
iiig  drotia. 

&.  Spread  a  drop  of  tliu  inixtiii-e  on  a  e/raii  cover  glass  with  the 
platinum  loop  and  let  the  smear  dry  without  lieating  it. 

4.  Stain  like  a  blood  film  (see  below,  {•aav  4(»9)  with  tlie  follow- 


ing mixture: '  Wright's  niodiHoation  of  T.eishuian's  stain,  3  parts; 
pure  methyl  alcohol,  1  pait. 

5.  Aftei'  staining,  wasli  reri/  gently,  using  a  di-opper  (else  the 
whole  film  may  be  pushed  off),  and  dry  in  the  finger»  over  a  Bun- 
sen  or  alcoholie  flame.     Do  not  blot  the  prepai-ation . 

6.  Mount  in  Canada  balsiiin  and  examine  with  an  oil-immersion 
■  lens. 

^H      Interprf-taliim  qf  Jicmihs.—(ii )  In  liihfradoiis  jilriirliif,  hjinpho- 

^RSilggcslcdhy  Miisgmvc.  linaUiziMod.  niiil  Si 


...vol.  ..li,. 11.310.  1904, 
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cytes  make  up  from  seventy  to  ninety-nine  per  cent — usaally  ow 
ninety  per  cent — of  all  the  cells  found  in  the  smear  (see  Fig.  176). 

(J))  In  8epti(!  cases  due  to  the  streptococcus ,  staphylocoocus,  or 
pneumococcus  the  majority  of  the  cells  are  polynudear  leuooeyteB 
(see  Fig.  177). 

(c)  In  transudations  (dropsical)  the  predominating  cell  is  a  large 
mononuclear  type,  apparently  endothelial  in  origin  and  often  oecor 
ring  in  slieets  or  ^^plaf/iies  "  (see  Fig.  178). 

Exceptions  occasionally  occur,  but  in  the  main  these  ndes  ire 
sufficiently  exact  to  be  of  value  in  diagnosis  when  taken  in  coimec' 
tion  with  all  the  facts  in  the  case. 

In  pm'tonea I  Jfnui  the  use  of  cytodiagnosis  has  not  as  yet  fur 
nished  information  of  any  considerable  diagnostic  value. 

In  cerebrospinal  fluid  obtained  by  lumbar  puncture  the  predom- 
inance of  lymphocytes  has  not  the  same  association  with  tuberculo- 
sis as  it  has  in  the  pleura,  and  seems  to  point  to  nothing  more  defi- 
nite tlian  cerebrospinal  irritation  from  any  cause. 


CHAPTER   XVII. 

ABSCESS,   GANGRENE,  AND    CANCER  OF    THE    LUNG, 
PULMONARY  ATELECTASIS,  OCDEMA,  AND  HYPO- 
STATIC CONGESTION. 

Abscess  and  Gangrene  op  the  Lung. 

I  CONSIDER  these  two  affections  together  because  the  physical 
signs,  exclusive  of  the  sputa,  do  not  differ  materially  in  the  two 
affections.  In  some  cases  there  may  be  no  physical  signs  at  all, 
and  the  diagnosis  is  made  from  the  character  of  sputa  and  from  a 
knowledge  of  the  etiology  and  symptomatology  of  the  case.  In 
other  cases  we  find  nothing  more  than  a  patch  of  coarse  rSles  or  a 
small  area  of  solidification,  over  which  distant  ])ronchial  breathing, 
with  increased  voice  sound  and  fremitus,  may  be  appreciated. 
Barely  there  may  be  slight  dulness  on  percussion,  but  as  a  rule  the 
area  is  not  sufficiently  large  or  sufficiently  supei-licial  to  produce 
this.  One  may  find  the  signs  of  cavity  (aim)horic  breathing, 
cracked-pot  resonance,  and  gurgling  rftles),  but  tliis  is  miusual. 

Gangrene  of  the  lung  is  not  a  common  disease.  The  diagnosis 
usually  rests  altogether  upon  the  smell  and  appearance  of  the  sputa. 
Li  fetid  bronchitis  one  may  have  sputa  of  equal  foulness,  but  the 
odor  is  different.  The  finding  of  elastic  tissue  in  the  sputa  proves 
the  existence  of  something  more  than  bronchitis. 

Pulmonary  ^bscess,  which,  like  gangrene,  is  a  rare  affection,  is 
often  simulated  by  the  breaking  of  an  empyema  into  the  lung  and 
the  emptying  of  tiie  pus  through  a  bronchus.  Large  quantities  of 
pus  are  expectorated  in  such  a  condition,  and  abscess  of  the  lung  is 
suggested,  but  the  other  physical  signs  are  those  of  empyema  and 
should  be  easily  recognized  as  such.  Tlie  finding  of  elastic  fibres 
13  the  crucial  point  in  the    diagnosis  of  intrapulmonary  abscess, 
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whether  due  to  the  tubercle  bacillus  or  to  otlier  organisms.  Tube^ 
culous  abscess  (cavity)  is  usually  near  the  summit  of  the  limg,  and 
other  varieties  of  abscess  ai*e  near  the  base,  but  often  there  aw 
no  physical  signs  by  which  we  can  distinctly  localize  the  prooess. 

Malignant  Disease  op  the  Lung,  Pleura,  or  Chest  Wall. 

In  its  earlier  stages  this  affection  is  often  mistaken  for  empy- 
ema or  serous  effusion  in  the  pleural  cavity,  and  indeed  the  physi- 
cal signs  may  be  in  part  due  to  an  accumulation  of  fluid  secondary 
to  the  malignant  growth  within  the  lung.  The  rapid  emaciation 
of  the  patient  and  the  presence  of  a  dark-brown  bloody  fluid  in  the 
pleural  cavity,  as  determined  by  puncture,  make  us  suspect  malig- 
nant disease,  but  in  sarcoma  there  is  usually  no  emaciation  until 
late  in  the  course  of  the  disease.  The  sputa  rarely  contain  frag- 
ments of  tissue  whose  structure  can  be  recognized  as  characteristic 
of  malignant  disease.  Secondary  deposits  in  the  supracla\'icular 
glands  may  suggest  the  diagnosis. 

The  thorax  is  usually  somewhat  asymmetrical.  The  affected 
side  may  be  either  contracted  or  distended  according  to  the  nature 
of  the  malignant  growth  within;  occasionally  it  is  not  deformed 
at  all.  WhtMi  tlie  growth  attacks  only  the  lung  tissue  itself,  leaving 
the  bronclii  and  mediastinum  free,  we  get  signs  like  those  of  pleu- 
ral effusion  (flatness,  absent  breathing,  voice  sounds,  and  tactile 
fremitus). 

If  the  disease  bt^gins  in  the  bronchi,  we  may  have  a  noisy  dysp- 
noea from  stenosis  of  a  bronchus,  and  a  weakening  of  the  respiratory 
sounds  norniallv  to  be  heard  over  the  trachea  in  front  has  several 
times  been  noted,  renrussion  dulness,  if  present,  is  usually  over 
the  u])])er  i)ortions  of  tlie  chest,  and  may  disappear  and  reappear 
or  ski])  from  })laet»  to  i>laoe  in  a  very  irregular  and  confusing  way. 

Signs  and  syni])t()nis  of  j)n\ssure  in  the  mediastinum  due  to  sec- 
ondary involvement  of  tlie  i)eri])ronchial  glands  may  be  present  and 
may  simulate  antMirisni,  or  tlie  growth  may  press  directly  upon  the 
brachial  ])lexus,  ])rodueiiig  ])ain  in  the  arm. 
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Atelectasis. 

(a)  Areas  of  atelectasis  or  collapse  of  pulmonary  tissue  are 
often  present  in  connection  with  various  pathological  processes  in 
the  lung  (such  as  tuberculosis  or  lobular  pneumonia),  but  are  usu- 
ally too  small  to  give  rise  to  any  characteristic  physical  signs; 
nevertheless 

(b)  In  most  normal  individuals  a  certain  degree  of  atelectasis 
of  the  margins  of  the  lungs  may  be  demonstrated  in  the  following 
way :  The  position  of  the  margins  of  the  lungs  in  the  axillae,  in  the 
back^  or  in  the  precordial  region  are  marked  out  by  percussion  at  the 
end  of  expiration.  The  patient  is  then  directed  to  take  ten  full 
breaths,  and  the  pulmonary  outlines  at  the  end  of  expiration  ai-e 
then  percussed  out  a  second  time.  The  pubiionary  resonance  will 
now  be  found  to  extend  nearly  an  inch  beyond  its  former  limits, 
owing  to  the  distention  of  previously  collapsed  air  vesicles. 

If  one  auscults  the  suspected  areas  during  the  deep  breaths 
which  are  used  to  dispel  the  atelectasis,  very  line  rSles  are  often 
to  be  heard  at  the  end  of  expiration,  disappearing  after  a  few 
breaths  in  most  cases,  but  sometimes  audible  as  long  as  we  choose 
to  listen  to  them.  These  sounds,  to  which  A  brains  has  given  the 
name  of  '*  atelectatic  crepitation, ''  ai'e  in  my  experience  especially 
frequent  at  the  base  of  either  axilla.  The  same  writer  has  noticed 
an  opacity  to  the  ar-rays  over  such  atelectatic  areas. 

Forcible  percussion  may  be  sufficient  to  distend  small  areas  of 
collapsed  limg,  or  at  any  rate  to  dispel  the  dulness  previously  pres- 
ent (see  above,  p.  136,  the  lung  reflex). 

(c)  When  one  of  the  large  bronchi  is  compressed  (as  by  an 
aneurism)  or  occluded  by  a  foreign  body,  collapse  of  the  corre- 
sponding area  of  lung  may  be  shown  by  diminished  motion  of  the 
affected  side,  dulness  on  percussion,  and  absence  of  breathing,  voice 
sounds,  and  tactile  fremitus. 

In  new-bom  babies  whose  lungs  do  not  fully  expand  at  the  time 
of  birth,  similar  physical  signs  are  present  over  the  non-expanded 
lobes.     The  right  lung  is  especially  a|)t  to  be  affected 

In  the  differential  diagnosis  of  extensive  pulmonary  collapse. 
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the  etiology,  the  suddenness  of  their  onset,  the  absence  of  fever  ui 
of  displacement  of  neighboring  organs  enable  us  to  exclude  pner 
uionia  and  pleuritic  effusion.  In  distinguishing  small  aretiol 
solidification  from  similar  areas  of  atelectasis,  Abrams  finds  tin 
*' lung-reflex  "  (see  page  136)  of  value.  Atelectatic  areas  expiiil 
if  the  skin  overlying  them  is  irritated.  Solidified  areas  show  bo 
change. 

(Edema  of  thb  Lungs. 

'  In  cardiac  or  renal  disease  one  can  often  demonstrate  tint  tlM 
lungs  have  been  invaded  by  transuded  -serum  as  a  part  of  the  gn- 
eral  cbopsy .  More  rarely  pulmonary  cedema  exists  without  mvdi 
evidence  of  oedema  in  other  organs  or  tissues. 

The  only  physical  sign  characteristic  of  this  conditioiL  is  fhe 
presence  of  flue  moist  r^es  in  the  dependent  portions  of  the  lungs; 
that  is,  throughout  their  posterior  surfaces  when  the  patient  has 
l)een  for  some  time  in  a  recumbent  position ;  or  over  the  lower  por- . 
tions  of  the  axilhe  and  the  back  if  the  patient  has  not  taken  to 
his  bed. 

Tlie  rales  are  always  bilateral  (unless  the  patient  has  been  lying 
for  a  long  time  on  one  side),  and  the  individual  bubbles  appear  to 
be  all  of  the  same  size,  or  nearly  so,  differing  in  this  respect  from 
those  to  be  lieard  in  bronchitis.  No  squeaking  or  groaning  sounds 
are  to  be  heard.  Tlie  respiratory  murmur  is  usually  somewhat 
diminished  in  intensity. 

Dulness  on  percussion  and  modification  of  voice  sounds  are  not 
present,  miless  hydrothorax  or  hypostatic  pneumonia  complicate 
the  oedema. 

Hypostatic  Pneumonia. 

In  long,  debilitating  illness,  such  as  typhoid  fever,  the  alveoli 
of  the  dependent  i)ortion8  of  the  lungs  may  become  so  engorged 
with  blood  and  alveolar  cells  as  to  be  practically  solidified.  Under 
these  conditions  examination  of  the  posterior  portions  of  the  limgs 
shows  usually : 

(a)  Slight  dulness    on    percussion  reaching  usually  from  the 
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bue  to  a  point  aboat  one-third  way  up  the  scapula.  At  the  very 
hue  the  dulness  is  less  marked  and  l)ecomes  mixed  with  a  shade  of 
^ptny. 

(&)  Feeble  or  absent  tactile  fremitus. 

(e)  Diminished  or  suppressed  breathing  and  Yoice  sounds. 

The  right  lung  is  apt  to  be  more  extensively  affected  than 
the  left. 

Occasionally  the  breathing  is  tubular  and  the  voice  sounds  are  in- 
creased, making  the  physical  signs  identical  with  those  of  croupous 
pneumonia,  but  as  a  rule  the  bronchi  are  as  much  engorged  as  the 
alveoli  to  which  they  lead,  and  hence  no  breath  sounds  are  pro- 
dnoed. 

Bftles  of  oedema  or  of  bronchitis  may  be  present  in  the  adjacent 
IHirts  of  the  lungs.  The  fact  that  the  dulness  is  less  marked  at  the 
htte  of  the  lung  than  higher  up  helps  to  distinguish  the  condition 
^'Wtt  hydrothoraz. 

The  diagnosis  is  usually  easy,  owing  to  the  i)resence  of  the  un- 
^riying  disease.  Fever,  paim  and  cough  such  as  characterize 
^''^poos  pneumonia  are  usually  absent. 


CHAPTER  XVIII 

THE  ABDOMEN   IN  GENERAL,   THE  BELLY  WALLS^ 
PERITONEUM,   OMENTUM,   AND   MESENTERY. 

Examination  of  the  Abdomen  in  General. 

Our  methods  are  crude  and  inexact  compared  to  those  applict- 
ble  to  the  chest.  Auscultation  is  of  practically  no  use.  Inspec- 
tion is  helpful  in  but  few  cases.  Palpation,  our  mainstay,  is  often 
rendered  almost  impossible  by  thickness,  muscular  spasm,  or  ticklish- 
ness  of  the  abdominal  walls.  Percussion  is  of  great  value  in  some 
cases,  but  yields  no  useful  results  in  the  majority. 

Techniqitr. — The  knack  of  abdominal  examination,  and  especially 
that  part  of  it  whereby  the  skilled  diagnostician  gets  his  most  val- 
ued information,  is  difheult  even  to  demonstrate  and  almost  impos- 
sible to  descrihe.  Hence  the  account  of  it  in  this  and  other  books 
is  very  brief  when  compared  with  the  space  allotted  to  the  methods 
of  examining  tin.*  cliest.' 

The  table  or  bed  on  which  the  patient  lies  during  most  abdomi- 
nal examinations  (excluding  gynaecological  work)  should  be  at  least 
three  feet  ///////,  narrow,  and  p'nn.  Most  beds  are  too  low,  too 
wide,  and  too  soft;  but,  on  tlie  other  hand,  the  patient  must  not  be 
made  unc()iufortal)le  bv  the  hardness  or  coldness  of  the  surface  on 
which  lie  lies.     A  comfortable  pillow  should  be  provided. 

^  I  have  licard  i\  j)liysi<iHn  in  a  heading  American  city  say  that  whco  pal- 
pation of  the  spleen  in  ty])hoi(i  fever  was  first  introduced,  there  was  but  one 
physician  in  th("  city  who  had  the  knack,  and  that  his  colleagues  were  very 
sceptical  al>o\it  the  possibility  of  accomplishing  the  feat  at  all.  I  have  seen  a 
similar  uncertainty  regarding  the  palpation  of  the  normal  but  slightly  dis- 
placed right  kidney. 
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Inspection. — We  need  a  tangential  light,  such  as  accentuates 
by  sliadows  every  unevenness  of  the  surface.  If  the  patient  is  ex- 
amined in  the  ordinary  dorsal  decubitus,  the  light  from  any  single 
window,  except  one  overhead,  is  satisfactory.  If  one  inspects  the 
abdomen  with  the  patient  upright,  he  should  stand  with  his  side  to 
the  light,  not  facing  it.     By  inspection  we  seek  information  on : 

(a)  The  general  contour  of  the  abdomen. 

(h)  The  surface  of  the  belly  walls,  especially  the  skm  and  the 
aaveL 

(c)  Respiratory  movements,  theii*  limitation  or  absence. 

(d)  Peristaltic  movements  (gastric  or  intestinal  in  origin). 
(c)  The  presence  of  local  prominence  or  (rarely)  depression. 
Inspection  of  the  Belly  Wall, — 1.  The  surfiice  of  thehdbj  wall  is 

often  searched  most  carefully  for  the  rose  spots  of  typhoid  fever, 
which  are  hyperaemic,  very  slightly  elevated  spots,  about  the  diam- 
eter of  a  large  pin  head  (2-4  mm.).  They  disappear  on  pressure. 
Pimples  are  usually  larger,  l)etter  detined  at  the  edges,  and  more 
highly  colored,  contrasting  with  the  very  pale  red  of  most  rose 
spots.  They  ai*e  by  no  means  confined  to  the  belly  and  may  be 
found  exclusively  on  the  back.  Having  been  at  tlie  outset  some- 
what sceptical  of  their  value  in  diagnosis,  I  have  become  thoroughly 
convinced  by  greater  experience  and  more  careful  examination. 
The  spots  are  present  in  about  three- fourths  of  all  cases,  and,  while 
they  also  occur  in  any  disease  when  the  blood  contains  bacteria 
(e.g.f  sepsis),  they  are  commonest  in  typhoid. 

2.  Distended  and  tortuous  veins  on  the  abdomen  are  seen  in  dis- 
eases obstructing  the  portal  circulation  (especially  cirrhotic  liver) 
or  the  inferior  cava  (see  Fig.  GO). 

3.  Strise,  or  linear  markings  on  the  skin  of  the  abdomen,  follow 
any  long-standing  trouble  that  stretches  the  skin — i)regiiancy,  obes- 
ity, tumors,  etc.  They  are  red  when  first  produced,  but  later 
tarn  white  {Jinea*  albieantes), 

4.  Scars  of  old  wounds  or  operations  may  be  of  great  diagnostic 
value  in  comatose  or  delirious  cases. 

6.  Projection  or  levelling  of  the  normal  depression  at  the  navel 
is  evidence  of  distention  within  the  belly. 
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RespircUory  movements  of  the  belly  walls  axe  limited  or  oeaae  in 
painful  diseases  within  the  peritoneum  (peritonitis,  lead  oolie)  or 
when  the  diaphragm  is  pushed  up  by  a  large  tumor,  ascites,  or  mete- 
orism. 

Peristaltic  waves  creeping  along  beneath  the  belly  walls  an 
seen  with  chronic  stenosis  and  obstruction  at  the  pylorus  or  at  some 
point  in  the  colon  and  occasionally  in  thin  but  healtliy  persons. 

Local  and  general  prominence  will  be  discussed  in  conneetiot 
with  abdominal  tumors  (page  368). 

Palpation.* — With  the  patient  on  the  back  upon  a  suitable  bed 
or  table^'  the  head  on  a  comfortable  pillow,  and  the  abdomen  ex 
posed,  run  the  palm  of  the  hand  (warm)  lightly  over  the  whole  sor 
face,  to  accustom  the  muscles  to  its  presence.  Then  try  whether 
better  relaxation  of  the  belly  walls  is  obtained  when  the  patient's 
knees  are  drawn  up.  Some  patients  relax  better  in  this  position; 
others  when  the  legs  are  extended. 

If  the  muscles  of  the  abdomen  remain  contracted  and  stiff  even 
when  the  patient  is  comfortable  and  has  become  accustomed  to  the 
presence  of  the  physician's  hand,  we  may  try  to  induce  i-elaxation: 

(a)  By  getting  the  patient  to  take  a  series  of  deep  breaths. 

(Jb)  By  diverting  his  attention  through  conversation  or  other- 
wise. 

If  these  means  fail  and  it  is  important  that  we  should  thoroughly 
investigate  the  abdomen,  we  have  left  two  further  ways  of  produc- 
ing relaxation,  viz. : 

(c)  By  putting  the  patient  into  a  warm  bath. 

(r/)  By  anaesthesia  (ether  or  chloroform). 

The  movements  of  the  physician's  hand  should  never  be  sudden 
or  rough.  He  should  avoid  digging  into  the  skin  with  his  nails  or 
pressing  strongly  on  a  small  spot  with  the  finger-tips.     If  any  spot 

'  Special  inethoda  of  palpating  a  diseased  kidney,  spleen,  or  liver  are  de- 
scrilK'd  in  tiie  sections  on  those  organs. 

*  It  is  essential  that  the  physician  as  well  as  the  patient  should  be  comfort- 
able during  an  abdominal  examination,  else  his  attention  is  not  wholly  on  his 
work.  licence  the  importance  of  a  Jiigh,  narrow  bed,  or  table,  so  that  the 
physician  need  not  stretch  or  stoop  to  reach  the  patient. 
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be  suspected  to  be  tender,  that  sliould  be  i)alj)ated  last,  after  going 
over  the  rest  of  the  abdomen.     If  it  is  necessary  to  make  deep 
pressure  at  any  point,  it  is  l)est  to  lay  the  lingers  of  the  left  hand 
loosely  over  the  spot  and  then  exert  pressure  upon  them  with  the 
fingers  of  the  right  hand.     The  passive  hand  is  more  sensitive.     To 
reach  a  deep  spot,  put  the  hands  in  this  position  over  it,  ask  the 
patient  to  take  a  long  breath,  and,  as  the  belly  falls  in  expiration, 
follow  it  down  with  the  hands.     Then  hold  what  you  have  gained, 
and  with  the  next  full  expiration  you  may  be  able  to  get  in  still 
deeper,  until  after  a  sei-ies  of   deep  breaths  the  desired  spot  is 
reached.     Naturally  this  cannot  be  done  if  tliere  is  much  tender- 
ness, but  pure  nervous  spasm  may  sometimes  be  overcome  in  this 
way. 

To  make  use  of  the  relaxation  secured  by  a  hot  bath,  we  need 
an  unusually  long  tub,  so  that  the  patient  can  lie  almost  flat  when 
his  knees  are  sliglUly  drawn  up.  If  he  is  doubled  up  with  his 
knees  and  head  in  close  proximity,  nothing  can  be  accomplished. 
The  patient  gets  into  the  tub  with  the  water  comfoi-tably  warm,  and 
its  temperature  is  then  raised  to  between  110°  and  120°  F.  by  pour- 
ing in  very  hot  water.  The  greatest  relaxation  is  usually  attained 
after  about  ten  minutes'  immersion. 

This  method  is  far  less  inconvenient  than  etherization  and  is 
especially  valuable  when  the  recti  are  well  developed  and  form 
rounded,  tumor-like  masses  as  soon  as  ordinary  palpation  is  at- 
tempted. If  we  suspect  that  a  tumor-like  mass  may  be  one  of  the 
bellies  of  the  rectus,  it  is  well  to  grasp  the  mass  with  the  hand  and 
then  ask  the  patient  to  raise  his  head.  The  mass  will  harden  sud- 
denly if  it  is  the  rectus. 

What  can  he  Felt  Beneath  the  Normal  Abdominal  Walh, 

No  part  of  the  normal  intestine,  including  the  ap|>endix,  can, 
in  my  opinion,  be  felt  through  the  abdonihial  walls.  The  same  is 
true  of  the  stomach,  spleen,  left  kidney,  pancreas,'  bladder,  and 

I  Leube  believes  that  in  very  thin  subjects  the  head  of  the  pancreas  mi^ 
oceasioiially  be  felt. 
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pelvic  organs.     The  only  normal  abdominal  organs  that  we  eao 
often  feel  are : 

1.  The  abdominal  aoi-ta. 

2.  The  spinal  column,  near  and  above  the  umbilicus. 

3.  Part  of  the  liver  (occasionally,  if  the  costal  angle  is  sharp  and 
the  belly  walls  are  thin  and  lax). 

4.  The  tip  of  the  right  kidney  (in  many  young  persons). 
6.  Gurgling  and  splashing  in  the  stomach  or  colon. 

The  aorta  is  too  deep  to  be  felt  at  all  in  some  persons,  but,  oa 
the  other  hand,  it  is  astonishing  how  close  under  the  belly  wall  it  is 
in  otliers,  i.p,,  in  those  whose  dorsal  spine  projects  sharply  for 
ward.  In  such  persons  the  aorta  may  be  almost  taken  in  the  hand, 
and  its  course,  calibre,  and  motions  are  so  startlingly  evident  that 
it  is  often  mistakenly  supposed  to  be  the  seat  of  an  aneurism  (see 
auv.\  e,  page  280),  especially  as  a  systolic  murmur  and  thrill  cau  be 
appreciated  over  it  if  a  little  pressure  is  exerted,  so  as  to  produce 
an  artificial  stenosis. 

Behind  and  beside  the  aorta  we  can  sometimes  feel  the  bodies  of 
the  vertebrte,  and  on  them  trace  the  division  of  the  aorta  into  the 
common  iliaes. 

The  liver  cannot  be  felt  at  all  in  the  great  majority  of  nonual 
]>ersons,  but  occasionally  tlie  costal  angle  is  so  sharp  that  a  small 
portion  of  the  organ  is  palpable  in  the  epigastric  region. 

ninianually  (see  below,  page  415)  the  tip  of  the  normal  right 
kidney  may  often  be  caught  between  the  hands  at  the  end  of  a 
long  ins[)iration,  es})eeially  in  young,  thin  people  with  lax  belly 
walls. 

If  the  stomach  or  colon  contains  fluids,  the  palpating  hand  often 
elicits  sounds  corresponding  to  the  movement  of  these  fluids.  "Their 
only  importance  in  diagnosis  will  be  mentioned  on  page  376. 

The  ilio-])soas  muscle  can  occasionally  be  felt  deep  in  the  iliac 
region. 

Very  deceptive  often  are  muscular  bundles  in  the  external 
oblique,  which  seem  distinjjfuishable  as  sausage-shaped  tumors,  and 
doubtless  give  rise  to  some  of  the  legends  about  feeling  the  nor- 
mal appendix. 
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PnJpahh  Lcfion  of  the  Bdbj  Walh.                                  ^^H 

The  OGCurreiici!  of  lesions,  t.o  1«  reuogiiizud  mainly  by  inspection          ^^^H 
d  xieruuSBioii,  lias  been  discusseil  (page   3G3).      Itesides  tliese  we          ^^^H 

J.  Jf-'niif,  fplifiijttric  or  unUiHUal  (see  Fig.  J79).     Tlie  diagnosis           ^^^| 
Bts  (in  tiie  pi-eseoce  of  an  impulse  on  coughing,  with  or  without  a         ^^^H 
ducible  tumor.                                                                                             ^^^H 

2.   Srfiaratlvno/l/,e  Reetl.—Vflien    the    patient,   lying  on    the           ^^^| 
ck,  lifts  his  hetid  aud  shoulders,  a  longitudinal  wedge  bulges  out         ^^^| 
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Fin.  17B.-EplKB!,tric  Hertiln. 

ong  the  median  line  of  the  belly  from  the  gaatric  to 
B  region. 

8.  Abtrea*  of  the  ahdaminal  walh  usually  i-epreseuts 
E8S  or  the  external  vent  of  pus  burrowing  from  the  a 
ilvis,  (.r  tlie  prevesical  space.      Hut  in  abont  one- 
tea  no  such  cause  can  be  found.     An  infected  htem 
noma  or  without  known  canse  explains  some  oases,  a 
ly  tuberculosis  or  actinomycosis  occurs.     The  Intte 
e  recognized  by  the  microscopic  examination  of  the  pi 

4.   Sarcoma  of  the  belly  wall  is  rather  rare,  and  c 
Kd  witli  certainty  only  by  uiicriiscopic  exainination; 
^ve  kiiuwu  it  to  be  confused  with  /i//oi>iii  and  with  t 

the  suprapn-           ^^M 

a             ab-          ^^H 
ppendix,  the          ^^H 
the          ^^H 
toiiia  dvie  to            ^^^| 
nd  occasion-            ^^1 
couditions           ^^^| 
s  and  of  tlie           ^^H 

n  be  recog- 

without  this 
iberciilotls. 
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5.  Thickening  or  inflammation  at  the  navel  occurs  in  some 
of  cancerous  or  tuberculous  peritonitis.  The  diagnosis  rests  on  the 
further  evidence  of  cancer  or  tubei^culosis  withhi  the  peritoneal  ea?- 
ity  and  on  the  microscopic  examination  of  a  piece  excised  for  tha 
purpose. 

Palpation  of  the  Spleen  (see  page  411). 

Palpation  of  the  Liver  (see  page  386). 

Palpation  of  the  Kidney  (see  page  416). 

Palpation  of  Abdominal  Tumors, 

One  should  notice :  Size,  contour ^  consistency^  mobility  tpithpre$$- 
ure  and  with  respiration,  tenderness,  pulsatwn^  peritoneal  crepitnu, 
adherence  to  the  sk'm  or  to  the  abdominal  wail,  relationship  to  any 
aMominal  organ  (also  dulness  or  resonance  on  percussion,  see  beloVi 
page  370). 

Most  of  these  points  need  no  comment.  To  ascertain  whether 
the  tumor  Involves  the  skin,  one  lifts  up  a  fold  of  skin  crossing  the 
mass.  If  the  skin  dimples  markedly  over  the  tumor,  i.e,^  fails  to 
rise  at  that  point  while  on  all  sides  of  the  mass  it  can  easily  be 
picked  up,  the  skin  is  adherent.  Tumors  in  the  abdominal  wall 
can  usually  be  gathered  up  along  with  the  latter  when  we  grasp  a 
large  fold  with  both  hands. 

To  determine  the  relationship  of  a  tumor  with  the  liver  or  spleen 
we  note: 

(a)  Whether  a  groove  or  interval  can  be  made  out,  by  palpation 
or  percussion,  between  the  mass  and  either  of  those  org^s. 

(b)  Whether  its  respiratory  mobility  is  as  great  as  theirs. 

(c)  Whether  there  are  other  facts  in  the  case  suggestive  of  he- 
patic or  splenic  disease  (jaundice,  ascites,  leuksemic  blood). 

(d)  Tlie  elTect  of  inflation  of  the  colon  (see  below).  Tumon 
connecttnl  witli  the  spleen  are  forced  forward  and  do  not  become 
resonant  when  the  colon  is  inflated. 

To  determine  the  degree  of  respiratory  mohUity^  hold  the  fingers 
of  one  hand  in  contact  with  the  lower  edge  of  the  ma.ss  and  allow 
them  to  descend  with  it  while  the  patient  takes  a  full  breath.     To 
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make  sure  that  an  actual  descent  occurs,  one  must  siyht  the  mass 
(and  the  hand)  against  some  motionless  object  in  the  room  bi^yond, 
else  one  may  be  de(M?ived  b}'  the  movement  of  the  abdominal  walls 
over  the  tumor,  while  the  tumor  itself  remains  motionless  or  nearly 
so.  Tumoi-s  connected  with  the  liver  or  spletMi  move  al>out  two 
inches  with  a  forced  inspimtion.  Kidney  tumoi-s  move  less,  seldom 
as  much  as  an  inch.  Pancreatic  and  retropnitoneal  tumors  havt» 
scarcely  any  mobility.  Those  connected  with  the  intestine  vary 
considerably  in  respiratory  mobility,  according  to  tlie  presence  and 
degree  of  adherence  to  other  parts,  Init  their  excursion  is  rarely  an 
inch. 

Peritonenl  crepitus  is  a  gloating,  rubbing  sensation  experienced 
on  light  palpation,  and  due — supposedly — to  the  presence  of  a 
plastic,  peritoneal  exudate  similar  to  that  whii;h  produces  the 
friction  sounds  in  pericarditis.  Over  an  enlarged  sj)leen  {**.(/.,  in 
leuksBuiia)  peritoneal  crepitus  may  be  due  to  local  perisplenitis,  and 
in  perigastritis,  perihepatitis,  and  })erienteritis  similar  crepitus 
occurs. 

Dipping  refers  to  a  sudden  displacement  of  the  abdominal  wall 
and  whatever  lies  close  beneath  it,  by  a  swift  poke  of  the  linger 
tips,  which  may  succeed  thereby  in  touching  a  solid  organ  or  tumor 
whidi  gentle,  gradual  palpation  misses.  Thus  one  may  reach  and 
mark  out  an  enlarged  liver  through  a  layer  of  ascites  which  would 
prevent  ordinary  palpation. 

Pbbcussion. — Abdominal  percussion  is  much  easier  than  tho- 
racic. A  lighter  blow  is  used,  and  the  distinction  between  dulness 
and  tympany  is  easy.  It  is  of  value  chiefly  to  determine  the  pres- 
ence of  fluid  free  m  the  peritoneal  cavity,  and  to  ascertain  whetlu'r 
a  tumor  is  due  to  or  covered  by  gaseous  distention. 

(a)  Free  fluid  (ascites,  peritonitis,  hiemoi>eritoneum,  ruptured 
cyst)  gravitates  to  the  flanks  and  suprapubic  region,  while  the  in- 
testines float  up  and  occupy  the  e])igastric  and  umbilical  space. 
Hence  there  is  dulness  in  the  flanks  and  over  the  pubes,  with  reso- 
nance in  the  epigastric  and  umbilical  regions,  l^ut  the  crucial  and 
ever-necessary  test  is  the  sliifting  of  this  area  of  dulness  wheH  the 

patient  turns  on  his  side ;  then  the  uppermost  flank  should  become 
24 
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resonant  and  the  lower  half  of  the  belly — inclading  part  of  the 
umbilical  region — dull.  Without  this  test  the  mere  marking  outo! 
dull  areas  in  tlie  flanks  is  not  conclusive  evidence  of  free  fluid  there 
Still  less  reliable  is  the  "fluctuation  wave,"  which  can  be  tniM- 
mitted  as  an  impulse  palpable  to  the  hand  laid  flat  on  one  flank, 
by  sharply  snapping  the  other  flank.  Similar  impulses  can  be  traos- 
niitted  through  the  fat  of  the  belly  wall,  despite  all  efforts  to  check 
them  by  pressure  upon  the  latter. 

(b)  Percussion  is  our  final  test  in  the  diagnostic  procedure  that 
begins  with  inJIatUm  of  the  colon.  Air  is  forced  into  the  rectum 
with  an  ordinary  Davidson  syringe,  and,  as  the  colon  beoomes 
prominent  and  hyperresonant,  we  note  whether  its  tympany  coven 
up  the  tumor-mass  under  investigation  or  whether  the  mass  lies  an- 
terior to  and  remains  dull  over  the  inflated  colon.  Kidney  tumon 
lie  behind  the  inflated  colon ;  splenic  tumors  remain  dull  in  front 
of  it. 

Auscultatory  j)Prrussio7i,  for  identification  or  demarkation  of  ab- 
dominal tumors  and  organs,  lias  never  been  successful  in  my  hands 
nor  in  those  of  most  of  the  observers  in  whose  results  I  have  confi- 
dence.    Hence  I  omit  further  description  of  it.^ 

Percussion  of  the  stoniacJi  and  spleen  (see  below,  pages  378  and 
410). 

Percussion  if  Trmihe^s  semilunar  tympanitic  space  (the  small 
area  bounded  on  the  right  by  the  splenic  and  on  the  left  by  the  he- 
patic duliiess,  al)()ve  by  the  free  edge  of  the  left  lung,  and  below  by 
the  lower  edge  of  the  ribs)  is,  in  my  experience,  of  very  little  value 
in  diagnosis.  This  tympanitic  area  is  obliterated  in  many  pleuritic 
effusions  (not  in  all),  but  many  other  causes  (full  stomach  or  gut, 
obese  omentum)  may  produce  similar  dulness. 


DiSKASKS    OF    THK    PkRITONEUM. 

1.  Peritonitis— local  or  general. 

2.  Ascites. 

.3.   (Jancer  and  tuberculosis. 
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/.    Perifonifis. 

1.  Local  peritonitis  gives  evidence  of  its  j)resence  by  (//)  pain^ 
(b)  tenderness,  (r)  muscular  spasm,  (d)  tumor,  and  («)  constitu- 
tional manifestations. 

The  pain  may  be  at  first  diffuse,  later  localizing  itself  at  the  site 
of  the  lesion ;  or  it  may  Ik?  felt  first  wliere  the  peritonitis  begins  and 
spread  with  the  lesion  if  the  general  peritoneal  cavity  become  in- 
volved.    The  cliaracter  and  intensity  of  the  pain  vary  gi*eatly. 

Tenderness  is  the  important  sign  in  diagnosis,  and  helps  us  to 
exclude  the  various  colics  and  other  causes  of  pain  which  are  often 
relieved  by  pressure. 

Loeal  muscular  spasm  of  the  belly  muscles  to  guard  the  tender 
lesion  beneath  is  of  great  value  in  pointing  our  attention  to  the  spot 
affected,  though  the  nuiscles  may  be  so  rigid  as  to  prevent  palpa- 
tion through  them.  [^Fsoas  sjmsfn  is  described  in  the  section  on 
appendicitis,  see  page  400.] 

The  tumor  is  apt  to  consist  of  intestine  or  other  organs  matted 
together  by  adhesions  about  tlie  site  of  the  process. 

The  constitutional  manlffstations  are  those  of  injWtiony  viz., 
fever,  leucocytosis,  anorexia,  constipation,  often  albuminuria  and 
albumosuria. 

The  commonest  causes  of  local  peritonitis  are : 

1.  Appendicitis. 

2.  Pus  tube. 

3.  Gall-bladder  inflammation. 

Less  common  is  cancer  or  ulcer  of  the  stomach  or  intestine. 

2.  General  Peritonitis, — The  belly  may  be  generally  sirolle?i  and 
tympanitic  or  retracted  and  hard.  General  tendernrss  is  the  most 
important  sign.  In  advanced  casi's  free  ^fl  a  id  In  t  It  efla?iks  luhy  he 
demonstrated,  as  explained  on  page  309.  Fieces  and  even  gas  cease 
to  move,  as  the  intestines  are  paralyzed.  Vomiting  is  the  rule,  and 
soon  becomes  very  foul  (stercoraceous).  There  is  fever,  with  a 
rapid  and  very  weak  pulse.  The  mind  is  clear,  alert.  The  facial 
expression  is  not  peculiar  and  may  l)e  nornuil.     If  tljere  is  })ersis- 
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tent  vomiting  the  facies  of  tliat  cnndition  aiipaarSf  viz.,  a  drawii, 
pinched,  iinxioiiA  look,  with  dark  <-irdes  under  tlit?  eyes.  The  iian- 
sea  and  the  rapiil  Iosr  of  fluid  liy  votiiitiiig  account  for  theM  aji- 
j>earaiice8. 


t  in  ^eii^rally  elevated,  but   ill   the  mont 


rm.   IHO.— «'h»racM;ri8tlc  sIibp«  c 


The  eatises  are : 

(l)I'ortal  stasis,  u  SI  I  ally  fmm* 
rhosia  of  the  li 

(2)  Dropsy,  from  fjirdiau  or  renal 
disease. 

{.'i)  Tuberculous  pei-itonitiit. 

(4)  Auffiiuia. 

(5)  Cancer  of  the  peritoneum.^ 
(ft)  Various  unknown  le 
The  methods  of  diagiioKis  of  Bscites 

been  explained  ahove.      The  di^ 


r  renal 

M 


nosis  of  its  cause  depends  on   tlie  his- 
tory and  the  geueral  phyaiual  exanii- 

natioii.     The  oontour  of  the  l»elly  is  often  that  pictured  in  Fig. 

180. 


ni.     Cu7U-er  ami  Trihrrfil/ns 


oftl^Vcn 


■  can 


lu  connection  with  cancer  or  tuberculosis  of  some  abflnuiinal  or 
j)elvic  organ,  the  disease  may  Itecome  apread  throughout  tlie  perito- 
neum with  deposits  in  tlie  omentum  and  meseutery.  The  signs 
are:  1,  Tumor  masses  scattered  here  and  there,  sometiuies  at  the 
navel.     2.  Ascites.     3.  Emaciation  and  auteiuia. 

The  diagnosis  of  cancer  depends  on  the  recognition  of  multiple, 
hard,  nodular  tiunors  in  the  abdomen  of  a  patient  knowu  to  have 
cancer  of  some  abdominal  organ. 

Somewhat    similar  masses,   uaimlly   due  to    loops  of  intestine 
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matted  together  by  adhesions^  may  be  felt  in  tuberndous  peritonitis j 
but  here  they  are  larger,  fewer,  and  not  so  hard.  Cancer  appears 
ia  late  life,  tuberculous  peritonitis  usually  in  early  life.  The  ema- 
ciation and  anaemia  are  less  marked  in  tuberculosis,  and  fever  is 
more  marked.  The  history  or  present  evidence  of  tuberculosis  else- 
where— lung,  pleura,  glands,  j)elvis,  testis — favors  the  diagnosis  of 
tuberculous  peritonitis.  If  fever  is  not  marked  the  tuberculin  test 
may  be  of  value  in  diagnosis. 


r\^ 


riiE  Mkskntkhy. 


1.  Enlarged  fjlands  —  tuberculous,  (cancerous,  or  as  part  of 
Hodgkin's  disease — can  occasionally  be  felt  iu  very  thin  patients. 
Their  recognition  as  glands  would  depend  on  more  obvious  evidence 
of  their  cause  in  other  pai-ts  of  tlie  body. 

2.  Mesenteric  thrombosis  produces  all  the  signs  of  intestinal  ob- 
struction (see  below,  page  401),  from  wliich  it  can  rarely  if  ever  be 
distinguished  without  operation  or  autopsy. 


CHAPTER  XIX. 

THE  STOMACH,   LIVER,   AND  PANCREJLS. 

The.  Stomach. 

•      -  - 

The  best  methods  of  examiniug  the  stomach  are-: 
1.  Inspection  and  palpation  of  the  epigastrium  and 'ibe  4M|^ 
boring  portions  of  the  abdomen. 

2    Estimation  of  tlie  size  and  position  of  the  organ  ftftar  dir 

tending  it  with  air  or  water. 

3.  Examination  of  the  stomach  contents:  (a)  fasting;  (6)  after 
a  test  meal. 

hy  coiiibining  the  results  of  these  thi-ee  methods  of  exaininatioii 
with  the  results  of  our  general  examination  of  the  body — emacia- 
tion, anaemia,  etc.  -  and  with  the  data  obtained  by  a  careful  histoiy, 
we  obtain  all  the  information  about  the  stomach  whicli  it  is  possible 
for  us  to  make  use  of  at  the  present  time. 

1.   Inspection  and  Falpathn  of  the  Epigastrium,, 

(a)  Tenderness, — The  normal  stomach  cannot  be  seen  or  felt, 
nor  can  anything  certain  be  learned  in  regard  to  it  by  percussion  or 
auscultation.  Tenderness  in  the  e[)igastrium  is  so  common  that  we 
can  attach  no  significance  to  it  unless  it  is  extreme  and  sharply  lo- 
calized in  a  small  area.  Extreme  localized  tenderness  is  of  a  cer- 
tain amount  of  value  in  connection  with  the  diagnosis  of  gastric 
ulcer,  but  is  by  no  means  pathognomonic  of  it.  In  a  small  propor- 
tion of  cases  tenderness  in  the  back  (lower  dorsal  or  upper  lumbar 
region)  can  be  elicited  in  cases  of  gastric  ulcer. 
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(b)  A  tumor  in  l/ie  tyiujas/rium  (see  Fig.  181)  is  of  far  greater 
importance  tliaii  any  other  local  evidence.  If  it  occurs  in  an  emaei- 
atetl  and  ansemio  ]>erson  past  middle  life,  is  hard  and  nodular,  and 
does  not  disap|>ear  after  catharsis,  it  is  aluiost  invariably  due  to 
cancer  of  the  stomach.  In  a  youug  person  such  a  tuuior  may  be 
due  to  a  mass  of  adhesions  about  a  gastric  ulcer.  Tumors  of  the 
^pancreas  mufh  less  often  reach  the  surface  in  this  region;  tumors 


f  the 


1  generally  be  demonstrated   by  percussion,  palpation,  and 
V  greater  respiratory  mobility  when  compared  with  gastcio 


Epigastric  hei-nia  usually  shows  an  impulse  ou  coughing,  is  soft 
Bid  doughy  in  feel,  and  presents  none  of  the  other  ayraptoms  and 
ll^ns  of  gastric  cancer. 

Tubercular  deposits  in  the  omentum  are  aluiost  always  assoi-i- 
ted  with  ascites,  fever,  and  otiier  evidences  of  tuberculosis  either 
B  the  examinatiou  of  other  organs  or  in  the  history. 

(r)  Vlxlbh  ijiiatrie pr.riittaUis  means  stenosis  of  the  pylorus  (can- 
cer, cicatrix,  adhesions,  simple  thickening,  or.nmscular  spasm). 
The  contraction  wave  passes  from  left  to  right  across  the  epigas- 
trium, and  is  seen  by  means  of  the  shadow  cast  by  a  tangential 
kght    with  the  patient  in  a  recumbent  position.     If  the  peristalsis 
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stops  it  can  sometimes  be  reexcited  b;  briskly  snapping  th«  eppf 

trio  region  witlt  the  finger. 

((I)  The  normal  sj'I'iah  sound  can  usually  be   tieard  il  sudden, 

quick  pressure  is  made  in  the  epigastrium  within  three  hotus  alttt 

a  meal.  If  splashing  can  be  elicited  more  than  three  boura  aftni 
meal,  and  especially  if  it  b 
present  before  breakfast,  it  It 
evidence  of  gastric  stasia  md 
usually  o£  ililatatioii. 

(i')  HypoQaitrie  Inihjing  due 
to  dilated  »tiimaeh  is  occasion- 
iiUy  seen  in  cases  of  mukul 
dictation  when  the  jHitient 
stands  up,  and  is  examined  in 
profile  (see  Fig.  182). 


2,  L'fUmiilUftt  /'fthe  Sizefl'vi- 
ti'oii,  Seeretory  nmd  Motor 
r-Hi-er  of  the  StamnrJi. 

Whenever  we  cuiinot  arriTe 
at  a  satisfactory  diagnosis  by 
means  of  the  al)ove  metbodt  of 
external  examiuation  when 
taken  in  connection  with  the 
history  and  the  general  condi- 
tion of  nutrition,  we  must  undertake  a  more  direct  investigation  of 
the  "organ,  which  in-gius  with  (x)  the  pntsmje  of  the  stotnneh  t\Air. 
The  standard  led  rublier  tube  generally  iu  use  in  this  oountrj 
comes  ill  two  sizes.  Personally  1  jirefer  the  larger,  with  a  lateral 
as  well  as  a  terminal  opening  at  the  lower  end,  although  tlie  smaller 
size  produces  somewhat  less  discomfort.  The  patient  should  b« 
covered  by  a  rubber  sheet  and  the  clothing  i-emoved  from  bia  abdo- 
men. So  prepared,  he  should  sit  iu  a  straight- backed,  wooden 
chair,  with  a  good-sized  fuot-tub  between  his  feet  and  a  towel  in 
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his  hand  ready  to  wipe  away  the  profuse  secretions  of  the  mouth 
and  pharynx.  He  should  then  be  warned  that  the  process  of  pass- 
ing a  tube,  although  entirely  free  from  danger,  is  veiy  disagreeable, 
both  on  account  of  the  nausea  which  it  produces  and  because  it 
often  seems  to  the  patient  as  if  he  were  choking  and  could  not  get 
his  breath.  This,  in  fact,  is  not  the  case,  and  if  the  patient  will 
persist  in  drawing  long,  deep  breaths  throughout  the  process  of 
passing  a  tube,  the  worst  of  it  is  over  in  twenty  seconds. 

The  tube  is  moistened  with  water  and  pushed  straight  down 
through  the  pharynx  without  any  attempt  to  dii-ect  it,  beyond  keep- 
ing the  median  line.  There  is  no  danger  of  entering  the  trachea 
and  no  use  in  trying  to  avoid  it.  On  its  way  down  the  tube  is  ar- 
rested now  and  tiien  by  muscular  spasm  of  the  oesophagus,  but  after 
a  few  seconds  the  spasm  relaxes  and  allows  us  to  push  the  tube  on 
until  the  twenty-two-inch  mark  reaches  the  teeth.  Tlie  lower  end 
of  the  tube  is  then  in  the  stomach,^  and  we  are  ready  to  extract  the 
gastric  contents  (in  case  a  test  meal  has  been  previously  given),  to 
wash  out  the  organ,  or  to  distend  it  with  air  or  water. 

(If)  Extracting  the  Gastric  Contents, — One  hour  after  a  test 
meal  *  the  tube  is  passed  and  the  patient  is  then  asked  to  lean  for- 
ward, press  with  his  hands  upon  his  stomach,  and  strain  down  as 
if  he  were  going  to  have  a  movement  of  the  bowels.  In  most  cases 
this  suffices  to  force  the  gastric  contents  out  through  the  tul)e  and 
into  a  basin,  which  is  held  ready  to  receive  it.  If  the  gastric  con- 
tents cannot  be  extracted  either  by  these  mantpuvres  or  by  moving 
the  tube  against  the  pharynx  so  as  to  excite  nausea,  we  should  make 
sure  first  that  the  eye  of  the  tube  is  not  plugged.  This  may  be 
ascertained  by  disconnecting  the  funnel  and  blowing  through  the 
tube,  which  usually  suffices  to  discharge  any  obstacle  from  the  eye 
of  the  tube.  If  still  the  gastric  contents  do  not  How  out,  we  may 
use  suction  by  connecting  a  Politzer  air-bag  with  the  end  of  the 
tube  in  place  of  the  funnel. 

'  Unless  there  is  gastric  dilatation  or  gastroplosis ;  then  the  tube  must  be 
pushed  in  Beveral  Inches  farther,  the  distance  depending  on  the  position  of  the 
lower  gastric  border,  as  determined  in  previous  examinations. 

*  A  slice  of  bread  and  a  glass  and  a  half  of  water  is  a  good  test  meal. 
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For  the  analysis  of  the  contents  so  obtained,  8ee  below,  page 
379. 

(c)  Distending  the  Stomach, — ^We  may  use  either  air  or  water. 
The  first  is  more  comfortable,  the  second  rather  more  accurate.  To 
distend  the  stomach  with  air,  disconnect  the  funnel  and  attach  a 
Davidson  syringe.  Then  have  the  patient — still  with  the  tube  in 
his  stomach — lie  down  upon  a  bed  with  the  abdomen  exposed,  and 
pump  air  rapidly  in  with  the  Davidson  syringe.  The  rapid  entrance 
of  air  causes  a  reflex  closure  of  the  pylorus  and  allows  us  to  distend 
the  stomach.  While  an  assistant  pumps  in  the  air,  we  inspect  and 
percuss  the  epigastric  region,  which  soon  begins  to  bulge  out  and 
assume  on  percussion  a  tympanitic  note  differing  clearly  in  pitch 
and  quality  from  that  obtained  in  other  portions  of  the  abdomen. 
After  a  certain  amount  of  air  has  been  pumped  in,  the  lower  border 
of  the  stomach  (as  shown  by  percussion)  ceases  to  descend,  and 
about  this  time  tlie  patient  begins  either  to  complain  of  pain  or  to 
belch  up  wind  around  the  tube,  showing  that  the  organ  is  fully  dis- 
tended. We  tlien  mark  upon  the  abdominal  wall  the  position  of  the 
lower  border  of  tlie  stomadi,  and  if  possible  of  the  upper,  which 
can  usually  be  obtained  by  percussion. 

Posit ioN  of  tht>  Xormnl  Stomach. — The  lower  border  of  the  nor- 
mal  stoiiiaeli  after  air  distention  does  not  descend  below  the  level 
of  the  umbilicus;  hence  any  stomach  whose  lower  border  descends 
lower  than  this  should  be  considered  dilated,  provided  that  the 
upper  border  is  approximately  in  the  normal  situation.  If  the  up- 
per border  is  lowered  lis  much  as  the  fundus,  we  are  probably  deal- 
ing with  a  ease  of  yastrojitosls  or  dropping  of  the  whole  organ. 

To  distend  the  Stomach  vith  water,  we  simi)ly  pour  it  in 
tlirough  tin;  funnel  until  the  patient  complains  of  decided  discom- 
fort and  fulness.  We  tlien  rapidly  lower  the  funnel  so  that  it  will 
empty  into  a  larj^e  foot-tul)  on  the  floor,  allow  the  water  to  siphon 
out,  and  measure  the  amount  so  obtained.  The  normal  stomach 
will  hold  about  1,500  c.c.  (or  three  pints).  Anything  over  this 
amount  is  pathological.  A  difficulty  of  the  method  of  distention 
by  water  is  that  it  is  sometimes  imj)0ssible  to  get  out  of  the  stom- 
ach all  of  the  water  that  we  have  put  into  it,  whereas  with  disten- 
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tion  with  air  there  is  no  difficulty  in  forcing  out  the  air  through 
and  around  the  tube  by  pressure  on  the  epigastrium. 

(d)  Washing  the  Stovtach  (^Lavuf/e), — Tliough  not  of  much  use 
in  diagnosis^  this  procedure  may  be  briefly  mentioned  here.  After 
introducing  the  tube  as  al)ove  described,  about  a  pint  of  water  is 
poured  in  through  the  funnel,  and,  just  before  the  water  disappears  in 
the  vortex  of  the  funnel,  the  latter  is  rapidly  lowered  so  as  to  empty 
by  8ii)honage  into  a  vessel  on  the  floor.  This  process  is  repeated 
until  food  and  mucus  cease  to  come  out  and  the  water  runs  clear. 

To  remove  the  tube  at  the  end  of  any  of  tlie  })rocedures  just  de- 
scribed, we  have  only  to  pinch  it  tightly  just  outside  of  the  pa- 
tient's teeth  and  pull  it  rapidly  out. 

3.   Examination  of  (instrir  Coutmts, 

1.  The  contents  of  the  fasting  stomach  are  best  obtained  by  pass- 
ing the  tube  before  breakfast,  and  should  consist  of  no  more  than  a 
few  cubic  centimetres  of  clear  fluid  containing  free  hydrochloric  acid. 
If  any  food  is  present,  gastric  stasis  is  proven.  If  nior.^  than  50 
c.c.  of  fluid  without  food  are  present,  hy])ersecretion  is  indicated. 

2.  Gastric  Contents  after  a  Test  Meal. — Tlie  best  test  meal  is 
that  of  Ewald,  and  consists  of  a  slice  of  bread  (or  its  equivalent  in 
crackers  or  cereal)  with  a  glass  and  a  lialf  of  water.  After  this 
meal  not  more  than  100  c.c.  should  be  found  in  the  stomach  at  the 
end  of  an  hour.  Occasionally  the  stomaoli  has  emptied  itself  even 
within  the  hour,  and  we  have  then  to  reduce  the  period. 

After  extracting  the  gastric  contents  as  above  described  and 
noting  tlie  quantity,  we  should  investigate  also  their  color,  odor, 
and  general  appearance,  (a)  Small  streaks  of  blood  are  of  no  con- 
sequence. Considerable  quantities  of  blood  (fresh)  suggest  ulcer. 
Small  quantities  of  dark-brown  substance  resembling  blood  should 
be  investigated  by  the  haBmin  test.  If  tliis  is  positive,  gastric  can- 
cer is  suggested. 

The  hannin  test  is  best  performed  as  follows :  Evaporate  a  small 
qoantity  of  the  suspected  material  to  dryness  on  a  glass  slide  ;  next 
grind  it  up  with  an  equal  quantity  of  common  salt,  using  the  end 
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of  a  glass  rod  and  thoroughly  mixing  the  two  Bubstanoes ;  add  two 
drops  of  glacial  acetic  acid^  and  heat  very  gently  but  not  quite  to  tin 
point  of  dryness.  When  oool^  examine  with  a  high-power  diy  lens. 
Hsemin  crystals  are  elongated,  rhombic,  and  dark  brown  in  odor. 

(b)  For  acetic  and  butyric  acids  we  test  merely  by  our  sense  of 
smell.  Whenever  stasis  or  fermentation  has  occurred,  we  are  ipfc 
to  get  a  characteristic  odor  of  these  acids  mingled  with  that  of  yeast 

(c)  The  general  appearance  of  the  contents  tells  us  little  that  is 
important.  In  cases  of  marked  dilatation  they  often  separate  into 
three  layers — the  up|>er  frothy,  the  middle  a  thin,  turbid  liquid, 
and  the  lower  a  flocculent  sediment  of  partially  digested  food. 

Mucus  is  not  of  any  considerable  clinical  signilicance  unless  it 
is  so  abundant  that  the  whole  stomach  contents  will  slide  in  one 
lump  from  one  beaker  to  another. 

When  absolutely  no  digestion  has  taken  place,  as  in  the  rare 
cases  of  achylia  gastrica,  the  contents  consist  simply  of  unaltered 
bread  and  water. 

Chemical  Tests  of  Gastric  Contents. 

1.  Dip  a  piece  of  blue  litmus  in  the  contents;  if  no  reddening 
occurs,  no  further  tests  need  be  made. 

2.  If  the  contents  are  acid  to  litmus,  test  with  Guii^urrfs  re- 
agent  (pliloroghicin,  2  gm. ;  vanillin,  1  gm. ;  alcohol,  (W  gm.),  by 
mixing  two  drops  of  it  with  an  equal  amount  of  gastric  contents  (un- 
iiltered)  upon  a  wliite  porcelain  plate  or  dish,  and  evaporating  slowly 
over  a  flame.'  If  free  IICl  is  present,  a  bright  rose  pink  appears. 
In  the  absence  of  free  HCl,  the  color  is  a  dirty  yellowish-brown. 

If  tills  test  is  positive,  we  need  make  no  further  tests  except  the 
following ; 

Quant  itnt'ire  ^Jstunntaai  of  Free  HCl  and  of  Total  Aridity, 

To  10  c.c.  of  unliltered  gastric  contents  add  four  drops  (about) 
of  Toi)fer's  reagent  (dimethyl-aniido-azo-benzol:  0.5  per  cent  alco- 

*  The  siime  test  may  l)e  performed  on  a  gliiss  slide  which  is  subsequently 
put  upon  a  piece  of  white  paper  to  bring  out  the  color. 
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holic  solution)  in  a  heaker;  a  cannino-ivd  color  ivsiilts.  Fill  a 
graduated  burette  with  deciiiormal  NaOH  solution,  and  let  it  run 
out  into  the  beaker,  a  few  drops  at  a  time,  until  the  eariuine-red 
color  disappears.  While  titrating  stir  the  mixture  constantly  with 
a  glass  rod.  Note  the  number  of  cubic  centimetres  of  NaOH  that 
haTe  run  out. ' 

To  estimate  the  quantity  of  free  HCl,  multiply  the  numl)er  of 
cable  centimetres  of  NaOH  used  in  the  titration  by  0.0365;  the 
result  is  the  percentage  of  free  HCl.  Normal  free  HCl  varies  from 
0.07  to  0.2  per  cent,  or  from  2  to  6c.c.  of  decinormal  NaOH  for  10 
CO.  of  gastric  contents. 

The  estunation  of  combined  HCl  and  of  the  acid  salts  is  seldom 
of  importance. 

Total  a^ndiit/  is  determined  by  adding  to  the  same  beaker  of 
ccmtents  in  which  the  free  HCl  has  just  been  neutralized  two  or 
three  drops  of  a  one-per-cent  solution  (alcoholic)  of  pheuolphthalein, 
and  continuing  the  titration  with  the  NaOH  soliitiou  (and  constant 
Stirling)  until  a  permanent  red  color  appears.  By  mutiplying  the 
number  of  cubic  centimetres  of  NaOH  used  from  the  beginning  of 
the  first  titration  up  to  the  point  when  the  red  color  reapi)ears  by 
0.0365,  we  obtain  a  figui'e  i  presenting  the  percentage  of  total  acid- 
ity. The  normal  range  of  total  acidity  is  from  0. 15  to  0.3  per  cent, 
and  we  usually  find  that  we  have  used  from  4  to  8  c.e.  of  the  NaOH 
solution  in  the  ]>rocess  of  neutralizing  10  c.c.  of  gastric  contents. 

Lactic  acid  is  to  be  tested  for  only  ^rhen  HCl  is  absent.  The 
test  must  be  made  at  onc^,  since  lactic  acid  soon  develops  in  stom- 
ach contents  which  are  kept  in  a  warm  place.  To  perform  the  test, 
we  dilute  a  solution  of  FeCl  (strong  aqueous)  with  water  until  a 
faint  yellow  color  barely  remains.  Then  fill  the  concavities  of  two 
test  tubes  with  this  solution,  using  one  for  comparison.     If,  on 

*  An  ordinary  medicine-dropper  ma}'  be  substituted  for  the  burette  if  we 
get  an  apotliecary  to  mark  with  a  file  upon  it  the  point  to  which  a  (previously 
measured)  cubic  centimetre  of  water  rise«  when  sucked  into  the  dropper. 
The  half -centimetre  point  can  be  similarly  marked.  Decinormnl  NaOII  hoIu- 
tion  is  then  sucked  into  the  dropper  and  expelled,  one-half  cent  i  met  re  at  a 
time,  into  the  beaker  containing  the  TOpfcr's  reagent  and  gastric  contents. 
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<i(l(Hn<,'  a  few  drops  of  stomach  contents  to  the  other,  a  considerable 
inUMisiticatioi)  of  the  yellow  color  occurs,  lactic  acid  is  ahnostoer 
tainly  i)reseiit.     A  negative  test  rules  out  lactic  acid. 

The  sediment  need  not  l)e  examined.  It  is  true  that  sarcinseand 
various  ba(;teria  (Boas-()i)|)ler  bacillus  and  others)  are  often  found 
in  cases  of  gastric  stasis,  but  they  add  little  if  anything  to  the  other 
evidence  of  stasis  more  easily  obtained — «.^.,  the  symptoms  men- 
tioned on  page  384,  the  presence  of  splashing  more  than  four  hours 
aftt*r  a  meal,  the  evidence  of  dilatation  or  g^troptosis  as  givoi 
above,  and  the  finding  of  organic  acids. 

4.  Incidmn*  and  Diagnosis  of  Gastric  Diseases. 

In  the  wards  of  the  Massacliusetts  General  Hospital  the  number 
of  cases  apparently  of  gastric  disease  treated  between  1870  and  1905 

was  as  follows: 

Cancer 408 

ricer 536 

Dilatation 170 

I)ysi)epsia  * 1,002 

Total 2.111 

The  data  at  our  disj)osal  art*  as  follows: 

1 .    The  history. 

-.  The  local  and  external  examination  of  the  epigastric  region. 

.'>.   The  estimation  of  the  size  and  motor  power  of  the  stomach. 

I.   The  exaniiiKitioii  of  the  gastric  contents. 

('')  In  (/(Ir/f/trrd  rdficcr  of  the  stomach  we  have  pain,  emaciation, 
:niaMnia,  symptoms  of  fermentation  (see  page  384),  often  dilatation 
and  motor  iiisuffieiciiey  due  to  ])yloric  stenosis,  absence  of  HCl  in 
tlie  gastric  contents  (often),  and  in  many  cases  the  presence  of 
<liKt'stc(l  blood  ("coffee  grounds'')  in  what  is  vomited  or  washed 
<'iit  of  the  stomach,  l^ut  without  the  presence  of  an  epigastric 
tumor  all  of  these  facts  are  insufficient  for  diagnosis.      Even  the 

J-^.,  casts  of  i)ainfiil  (li-«stion  including  anomalies  of  moti«>ii.  si-nsation, 
secretion,  "gastritis"  and  "gastric  catarrli."  but  without  evidence  of  ulm, 
cancer,  or  dilatation. 
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tumor  itself  may  deceive  ns,  as  the  adhesions  around  a  gastric  ulcer 
may  present  a  similar  mass  to  the  palpating  hand. 

The  age  of  the  patient  is  of  great  importance,  especially  if  dur- 
ing the  earlier  decades  of  life  he  lias  been  totally  free  from  gastric 
symptoms.  Ani/  type  of  dyspepsia,  any  sort  of  genuine  gastric 
trouble y^  occur rijig  in  a  person  over  forty  who  has  nerer  had  any 
such  trouble  before,  is  strongly  suggestive  of  cancer. 

(b)  Gastric  ulcer  gives  us  usually  the  symptoms  of  hyperacid- 
ity (see  next  paragi*apli)  with  a  demonstrable  excess  of  liCl  in  the 
gastiic  contents  and  a  moi-e  or  less  characteristic  history ;  but  with- 
out the  occurrence  of  hemorrhage  with  the  vomiting  of  bright  blood 
and  perhaps  tarry  stools  (melaena),  diagnosis  is  never  certain. 
Since  gastric  ulcer  often  leads  to  cicatricial  stenosis  at  or  near  the 
pylorusy  its  symptoms  are  frequently  complicated  by  those  of  gas- 
tric dilatation  and  stasis. 

(c)  Hyperacidity  (or,  more  strictly,  h yperchlorhydria)  gives  us 
usually  jminful  digestion^  with  a  good  appetite  and  a  clean  tongue. 
Pain  may  come  soon  after  a  meal,  and  in  such  cases  it  is  apt  to  be 
excited  especially  by  eating  meat,  but  it  is  oftener  felt  when  the 
stomach  is  quite  empty — e.g.y  in  the  night  or  before  a  meal.  It  is 
prone  to  occur  in  chlorotic  or  neurotic  persons  or  during  periods  of 
special  stress  and  worry.     It  frequently  leads  to  gastric  ulcer. 

(d)  Hyjwaddity  (hypochlorhydria)  is  not  a  disease,  but  a 
symptom  occurring  temporarily  or  for  a  longer  period  in  connection 
with  various  stomach  troubles  (dilatation,  "catarrh,"  nervous  dys- 
pepsia), as  well  as  in  many  conditions  entailing  general  debility 
with  stomach  symptoms.  Hypoacidity  is  often  associated  with 
stasis  and  fermentation.  It  is  recognized,  of  course,  by  the  chem- 
ical tests  described  above. 

(c)  Gastric  dilatation^  when  considerable,  is  almost  always  sec- 
ondaiy  to  pyloric  obstruction  (due  to  cancer,  cicatrix,  or  adhesions). 
Symptoms  suggesting  it  are  the  vomiting  at  one  time  of  a  large 
quantity — a  quart  or  more — of  stomach  contents,  often  containing 
fragments  of  food  eaten  more  than  four  hours  previously.     Such 

'  We  must  be  careful  to  exclude  angina  ])ect()ri8  us  well  as  gall  stones  and 
their  effects. 
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attacks  of  vomiting  oocur  usually  not  after  eveiy  mealy  but  ifc 
longer  intervals.  It  is  to  be  positively  diagnosed  by  passing  a  tube 
and  distending  the  stomach  with  air  or  water. 

(/)  Onstrie  stasis  occurs  with  more  or  less  constancy  in  almcMl 
every  disease  of  the  stomach  and  in  many  general  constitatifiiial 
diseases  (tuberculosis,  ansemia,  general  debility).  It  oonstitatei 
what  is  usually  referred  to  by  patients  as  'indigestion,''  ^dyspep- 
sia/' or  ''sour  stomach."  Fermentaiian  of  stomach  contents  \M 
long  retained  is  the  essential  point.  This  results  in  a  sense  of 
weight  and  pressure  in  the  epigastrium,  eructations  of  gas  and  of 
sour  or  burning  fluids,  loss  of  appetite,  nausea,  and  vomiting.  Tlie 
tongue  is  generally  furred  and  the  bowels  are  constipated.  Held* 
ache,  vertigo,  and  depression  of  spirits  often  accompany  it. 

The  Liver. 

The  Massachusetts  General  Hospital  records  (1870-1905)  shoff 
the  following  figures  bearing  on  the  incidence  of  diseases  of  the 

Passive  congestion. 1,388 

I'ortiil  cirrhosis 834 

JJiliary  cirrhosis  (Hanot's) 0 

Cancer  of  the  liver 184 

Sarcoma  of  the  liver 2 

Abscess  of  the  liver 51 

I^'uk.Tmic  inflltration 46 

Ps<Mi(i()h  ukiiinic  inflltration 10 

Amyloid  intiltnition 9 

Fatty  infiltration ...WW  W  6 

I  Tydatid  cyst \  g 

Syphilis o 

**  Simple  cyst  " « 

Actinomycosis '  ^ 

Acute  yellow  atrophy .\,\,\\\  % 

Tuberculosis I 

'*'""'' iIm 
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Diitrtisrs  nfthe  Gall  lUiuUh'r  mul  JiVe  Ihtrts. 

Gall  stone's 4o7 

Acute  cbolct'yslitis. 1 10 

Catarrhal  jaundice 125 

Cholangitis 9 

Total 701 

The  evidences  of  liver  disease  are  two  classes,  local  and  general. 

Local  signs  include:  («)  Pain  and  tenderness  in  the  hepatic  re- 
gion. (If)  Enlargement  of  the  organ,  symmetrical  or  irregular,  (c) 
Atrophy  of  the  org^. 

The  f/eneral  signs  which  assist  in  the  diagnosis  of  liver  disease 
are:  (a)  Portal  obstru(*tion.  (//)  Jaundice,  including  changes  in 
the  color  of  the  skin,  mucous  membranes,  and  excretions,  (r)  Loss 
of  flesh  and  strength.  (</)  Evidences  of  infection  (fever,  leucocy- 
tosis,  chills,  sweats,  anorexia),  (e)  Cerebral  symptoms  (headache, 
vomiting,  depression,  delirium,  convulsions,  coma). 

The  various  attempts  to  test  the  liver  functions  by  chemical 
examination  of  urine  and  faeces  have  not  as  yet  been  successful; 
hence  all  diagnoses  of  liver  disease  must  be  built  up  of  the  above 
eight  groups  of  data. 

(a)   Hepatic   Pfrin, 

This  forms  little  or  no  part  of  many  cases  of  liver  disease,  since 
it  occurs  only  when  the  capsule  is  stretched  or  its  nerres  are  invoiced 
in  a  perihejmtitis.  Many  cases  of  hepatic  abscess,  for  example,  inin 
their  course  without  pain  or  become  painful  only  when  the  pus  bur- 
rows to  the  surface  and  stretches  the  cai>sule.  r>osides  this  capsule 
pain  in  liver  disease,  we  have  shoulder  pain  i-eferred  to  the  region  of 
the  right  scapula,  less  often  to  other  parts  of  tlic  back.  Capsule  pain 
is  most  noticeable  in  cancer  of  the  liver ;  shoulder  pain  in  abscess. 

Tenderness  is  present  in  tlie  same  cases  which  are  painful,  i.e., 

those  in  which  there  is  perihepatitis  or  stretching  of  the  capsule 

by  rapi<lly  increasing  tension  from  within.     The  latter  condition  is 

commonest  in  passive  congestion,  but  is  not  characteristic  of  any 

single  disease. 
26 
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(h)  Enlargement  of  the  Liver, 

Tumors  behind  the  liver,  pushing  it  forward  and  down,  are  of- 
ten overlooked,  because  they  bring  the  liver  so  prominently  into  the 
foreground  and  fasten  our  attention  on  what  is  mistakej^  for  an  en- 
largement of  the  organ.  Wherever  the  cause  of  a  supposed  enla^ 
ment  of  the  liver  iS  not  obvious,  retroperitoneal  sarcoma  or  sonte 
other  deep-seated  tumor  should  be  suspected. 

I  have  already  alluded  to  the  possibility  of  mistaking  the  en- 
larged liver  for  empyema,  and  vice  versa  (see  above,  page  352). 

We  are  sure  of  an  increase  in  the  size  of  the  liver  only  when  we 
can  feel  its  edge  below  the  ribs  and  can  determine  by  percussion 
that  its  upper  border  is  not  depressed.'  To  feel  the  edge  of  the 
liver,  hook  tlie  fingers  of  both  hands  around  the  margin  of  the  right 
ribs  and  ask  tlie  ])atient  to  take  a  deep  breath.  At  the  height  of 
inspiration  an  edge  may  be  felt  to  descend  against  the  lingers  and 
to  push  its  way  bcneatli  them.  Unless  an  edge,  either  sharp  or 
rounded,  is  felt,  one  cannot  be  sure  of  hepatic  enlargement,  for  ]>er- 
cussion  of  the  lower  edge  of  tlie  liver  is  notoriously  unreliable 
Duliiess  below  tin*  costal  margin  is  frequently  found  in  cases  with- 
out he])atic  enlargement,  and  should  never  be  relied  on  unless  the 
liver  can  bo  ulf. 

The  long,  smooth  edge  of  the  liver  descending  one  to  two 
inches  with  full  inspiration  is  rarely  mistaken  for  anything  else, 
but  if  the  edge  is  irregular  and  the  surface  nodular  (see  l)elow) 
it  may  be  hard  to  distinguish  liver  from  stomach  or  jwssibly 
kidney. 

If  ascites  is  present,  the  presence  and  dimensions  of  an  enlarged 
liver  beneath  the  fluid  can  sometimes  be  made  out  by  dipping  (see 
above,  page  .'U)9).  If  this  is  impossible,  the  ascites  may  be  tapped, 
after  which  it  is  usually  easy  to  feel  any  enlargement  that  is  pres- 
ent, as  the  belly  walls  are  very  flaccid. 

^  A  Doniial  liviT  may  be  pushed  down  by  air,  water,  6t  solid  tumors  in  the 
lung  and  j)leuni,  so  as  to  bo  ])alpab]c  below  the  ribs;  but  the  evidence  of  a 
cause  and  the  low  i)osition  of  the  upper  border  usually  make  diagnosis  easy. 
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The  causes  of  hepatic  enlargement  (in  adults'),  arranged  ap- 
proximately in  the  order  of  frequency,  are : 

1.  Passive  congestion  (later  stages  of  uncompensated  heart  dis- 
ease). 

2.  Obstructive  jaundice  (from  any  cause). 

3.  Cirrhosis. 

4.  Fatty  liver,  including  "infiltration  "  and  "degeneration." 

5.  Malignant  disease. 

6.  Syphilis  of  the  liver  (congenital  or  acquired). 

7.  Abscess  of  the  liver. 

8.  Leukaemia  and  pseudoleuksemia. 

9.  Cholangitis. 

10.  Amyloid. 

11.  Hydatid  cysts. 

The  largest  livers  are  found  in  malignant  disease^  biliary  cir- 
rhosis j  and  al/scess. 

In  ^^a««tre  congestion  the  liver  is  very  tender,  and  the  presence  of 
uncompensated  heart  disease '  usually  makes  the  diagnosis  easy. 
The  surface  of  the  organ  is  smooth  and  firm. 

In  cirrhosis  a  distinction  must  be  drawn  between  (a)  latent  or 
compensated  casesy  wholly  without  symptoms,  and  (i)  uncompen- 
sated cases,  in  which  diagnosis  depends  on  the  chronic  enlargement 
without  any  considerable  increase  under  observation,  associated 
with  evidence  of  portal  or  biliary  obstruction  {or  both)  and  without 
much  pain  or  irregularity  of  the  liver.  Eighty  per  cent  of  the  two 
hundred  and  thirty-four  cases  recorded  at  the  Massachusetts  Gen- 
eral Hospital  showed  enlargement,  and  only  twelve  per  cent  showed 
pain  (cf.  Malignant  Disease,  below). 

The  fatty  liver  is  soft  and  smooth  in  feel.  The  presence  of 
phthisis  or  alcoholism  makes  us  suspect  this  diagnosis,  which  de- 
pends largely  on  excluding  other  causes  of  enlargement. 

Malignant  disease  of  the  liver  (cancer  or  sarcoma)  is  usually  sec- 

'  In  iDfants  rickets,  aDsemia,  and  gastro-intestlDal  disturbances  are  often 
associated  with  enlarged  liver,  tliough  the  splenic  enlargement  is  usually 
much  greater  in  such  cases. 

'Either  primaiy  or  resulting  from  chronic  bronchitis  and  emphysema. 
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oiulary  to  new  growth  elsewhere.  The  liver  grows  rajMly  under 
ohservation,  is  usually  ^i/i ////// Z  (80  per  cent  of  168  MassachusettB 
Hospital  cases)  and  umlular.  Jaundice  and  irregular  fever  an 
present  in  over  one-half  of  the  cases  (54  and  63  per  cent  respee- 
tivelj),  and  the  loss  of  flesh  and  strength  is  marked. 

Obstnu'tive  jayiidice  (due  to  stone,  strictui'e,  catarrh,  or  tumor 
of  the  bile  ducts,  or  to  any  other  cause)  often  produces  an  enlarged 
liver.  Diagnosis  depends  on  the  evidence  of  a  cause  for  the  ob- 
struction and  the  absence  of  hepatic  nodules,  pain,  or  a  rapid  in- 
crease in  the  size  of  the  organ. 

Syphilitk  liver  may  be  distinguishable  from  cirrhosis  or  from 
malignant  disease  only  by  the  therapeutic  test.  The  histoty  or 
present  evidences  of  alcoholism  or  of  syphilis  are  important  factors 
in  diagnosis,  but,  since  syphilis  may  simulate  the  nodular  liver  of 
malignant  disease  or  the  general  enlargement  and  portal  stasis  of 
cirrhosis.  It  U  essential  to  give  aiitisyphilitic  treatment  in  all  dmiltful 
eases  of  lirer  disease. 

Ahseess  of  the  liver  produces  enlargement,  pain,  fever,  leucocy- 
tosis,  and  chills  in  typical  cases,  but  any  of  these  symptoms  may 
be  absent  and  diagnosis  is  often  difficult.  The  presence  of  a  possi- 
ble cause  (auK^bic  dysentery,  apj^ndicitis)  is  important  evidence, 
Tlie  evlargement  is  more  apt  to  l)e  npv^ard  and  to  the  right  than  in 
other  liver  diseases,  since  the  pus  usually  starts  in  the  right  lobe 
and  burrows  upward.  Hence  many  cases  are  mistaken  for  empyema 
(see  above,  page  352).  Should  fluctuation  appear  externally  the 
diagnosis  is  usually  obvious,  but  in  many  cases  this  does  not  oc- 
cur. 

Soft  new  growths  and  syphilis  may  be  abnost  indistinguishable 
from  abscess  by  local  signs,  but  jaundice  is  much  commoner  in  ma- 
lignant disease  and  the  liver  of  syphilis  is  often  irregular.  The 
history  is  of  value. 

Sup2)nratire  rholangitis  or  jnflephlebitis  gives  us  practically  the 
same  symptoms  as  abscess,  but  the  spleen  is  enlarged  in  about  one- 
third  of  the  cases. 

Avnjloid  liver  is  recognized  by  the  ])resence  of  an  appropriate 
cause  (chronic  suppuration  or  syphilis)  and  the  evidence  of  amyloiil 
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in  otlier  organs  (enlarged  spleen,  albuminuria,  diairluea).  The 
liver  is  smooth,  not  irregular  as  in  hepatic  syphilis. 

The  leukcRmic  liver  is  recognized  by  blood  examination;  the 
pseado-leuksemic  liver  by  the  normal  blood  and  the  histological 
examination  of  the  glandular  enlargements  i/rhich  always  accom- 
pany it. 

Hydatid  cyst  is  rarely  to  be  diagnosed  by  physical  signs.  The 
history  of  a  residence  in  Austialia,  Iceland,  certain  parts  of  Ger- 
many, or  of  the  British  Isles  is  important  evidence,  since  the 
disease  has  never  been  known  to  originate  in  North  America.  Physi- 
cal examination  may  enable  us  to  make  out  that  the  hepatic  enlarge- 
ment is  due  to  a  cystic  tumor,  tense  and  elastic,  with  notable 
absentee  of  constitutional  disturbances  (Rolleston). 

(c)  Atrophy  of  the  Liver. 

Diminution  in  the  size  of  the  liver  can  hardly  ever  be  demon- 
strated satisfactorily  during  life,  since  we  must  rely  upon  percus- 
sion for  our  evidence,  and  percussion  of  the  upper  and  of  the  lower 
border  of  the  liver  may  be  rendered  difficult  by  distention  of  the 
lung  (emphysema)  or  of  the  colon.  Atrophy  occurs  in  a  small  pro- 
portion of  the  cases  of  hepatic  cirrhosis  and  in  acute  yellow  atrophy^ 
but  is  rarely  recognized  in  either  condition.  The  rapidly  fatal 
coarse  of  the  latter  disease  with  jaundice  and  a  "  typhoidal  state  " 
contrasts  with  the  prolonged  portal  stasis  characteristic  of  cirrhosis. 

(rf)  Portal  Obstruction, 

A  characteristic  group  of  signs  manifest  the  pres'ence  of  an  ob- 
stacle to  the  flow  of  blood  through  the  poi-tal  system.  This  group 
includes : 

1.  Hsematemesis  and  dyspepsia. 

2.  Ascites'  (see  page  372). 

3.  Splenic  enlargement.  * 

^  Ascites  and  splenic  enlargcmcDt  arc  not  purely  mechanical  phenomena. 
Toxasmia  and  sometimes  chronic  peritonitis  or  cardiac  failure  contribute. 
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4.  Collateral  dilatation  of  veins  about  the  navel  and  elaewheie. 

Hcemaiemests  is  usually  due  to  rupture  of  dilated  oesophigetl 
veins,  occasionally  to  gastritis. 

Splenic  enlargement  is  more  marked  in  the  rare  cases  associated 
with  chronic  jaundice  {biliary  cirrhosis)  and  without  ascites. 

The  cause  of  portal  obstruction  is :  1.  Cirrhosis,  in  ninety-fife 
per  cent  of  the  cases.  The  remaining  hve  per  cent  is  made  up 
of :  2.  Obliterations  of  the  portal  vein,  usually  by  thrombosis  or 
tumors. 

(e)  Jaundice, 

The  yellow  staining  of  sclera,  skin,  and  mucous  membranes, 
with  or  without  changes  in  the  color  of  the  urine  and  foces,  is 
known  as  jaundice.  I  have  classed  it  as  a  general  rather  than  a 
local  sign  of  liver  disease,  because  it  may  occur  from  toxaemia  and 
indei)endent  of  any  lesion  of  the  liver;  for  instance,  in  septicemia, 
malaria,  yellow  fever,  and  pernicious  anaema.  It  is  true,  never 
tlieless,  that  all  jaundice  is  due  ultimately  to  obstruction  in  the 
path  of  the  bile  stream.  In  the  toxaemic  cases  the  obstruction  is 
due  to  inflammation  of  some  of  the  small  ducts  within  the  liver.  In 
tlie  eases  due  to  stone  or  cancer  the  obstruction  is  in  the  larger  bik 
ducts,  usual Iv  the  common  duct. 

Cdusf's  of  Jfunulice. — The  four  types  most  often  seen  are: 

1 .  Jiuiiidice  of  the  new-born  (occurs  in  from  thirty  to  eighty  per 
pent  of  all  children). 

2.  Catarrh  of  the  bile  ducts  ("  catarrhal  jaundice  "). 
.S.  Gall  stones,  especially  in  the  common  duct. 

4.  Cancer  (pancreas,  glands,  liver,  or  bile  ducts). 
Less  eonimon  are  the  cases  due  to: 

5.  Cirrliosis  of  the  liver. 
().   Syphilis  of  the  liver. 

7.  Infectious  disease  or  toxaemia. 
Kare  causes  are : 

8.  Acute  yellow  atrophy,  with  or  without  phosphorus  poisoning. 

9.  WeiTs  disease  and  other  types  of  infectious  jaundice. 

10.  Congenital  obliteration  of  the  bile  ducts. 
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The  results  of  jaundice  upon  the  body  are  chiefly  the  following : 
(a)  Slow  pulse  (often  below  60).  (/>)  Itching  of  the  skin,  (c) 
Mental  depression,  (d)  Hemorrhagic  tendency  (which  renders 
operation  dangerous). 

In  mild  cases  there  is  no  bile  in  the  urine ;  in  severe  cases  it  is 
almost  always  present.  The  stools  are  f/rai/  or  clay-colored  when 
the  obstruction  is  in  the  larger  bile  ducts  outside  the  liver,  but  in 
the  toxaeniic  forms  of  jaundice  abundance  of  bile  passes  into  the 
intestine  and  the  stools  are  of  normal  color. 

Diagnosis  of  the  cause  of  jaundice  depends  on  the  following  con- 
siderations : 

1.  If  it  occui'S  during  the  first  four  days  of  life  without  any 
other  symptom  and  passes  off  within  a  few  weeks,  we  call  it  simple 
jaundice  of  the  newborn. 

2.  If  the  attack  is  preceded  by  gastro-intestinal  disturbances, 
usually  in  a  young  person,  if  pain  and  hepatic  enlargement  are 
slight  or  absent,  and  if  the  jaundice  passes  off  within  six  weeks,  we 
term  it  ^^ catarrhal  jaundice^^  (though  the  pathology  of  this  and  of 
the  preceding  condition  is  unknown) . 

3.  If  there  have  been  attacks  of  biliary  colic  (see  below,  page 
393) 9  intermittent  fever  with  intervals  of  good  health,  and  no  con- 
siderable or  progressive  enlargement  of  the  liver  or  gall  bladder, 
stone  in  the  common  duct  is  probably  the  diiignosis. 

4.  Canr.er  of  the  pancreas,  duodenal  papilla,  bile  ducts,  or  of 
the  glands  at  the  hilus  of  the  liver,  ])roduces  enlargement  of  the 
gall  bladder,  pain,  and  a  jaundice  of  the  intensest  type  known. 
Loss  of  flesh  and  strength  is  rapid.  Cancer  of  the  liver  itself  gives 
a  rapidly  enlarging,  nodular  liver  with  steady  i)ain,  and,  in  fifty 
per  cent  of  cases,  jaundice. 

5.  In  ordinary  portal  cirrhosis  the  jaundice  is  less  intense  and 
permanent,  portal  stasis  is  usually  evident,  and  there  is  generally 
a  moderate  enlargement  of  the  liver. 

6.  Enlargement  of  the  liver  with  jiuindi(;e  I  a  stint/ for  years  \\\ 
young  i>eople  is  called  biliary  cirrhosis, 

7.  Hepatir.  syphilis  produces  jaundice  in  a  small  percentage  of 
cases,  and  under  these  conditions  is  so  apt  to  be  mistaken  for  cancer 
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that  I  think  all  cases  supposed  to  be  cancer  in  or  near  the  \vm 
should  be  given  a  course  of  autisyphilltic  treatment.  Other  lesions 
or  symptoms  of  syphilis  will  naturally  influence  as. 

8.  The  jauudiee  secondary  to  septicaemia,  yellow  fever,  malaria, 
and  pernicious  ansemia  is  usually  slight  and  rai'ely  shows  in  the 
urine  or  bleaches  the  stools.  The  evidence  of  the  aiiseinia  or  of  an 
infection  makes  evident  the  nature  of  the  jaundice. 

9.  A(*ute  yellow  atrophy  cannot  be  determined  without  autopsy. 
Its  cliief  symptoms  ai-e  given  in  its  name. 

10.  Weirs  disease  is  the  term  applied  to  some  or  all  of  tbe 
groups  of  hifections  of  unknown  origin  which  are  accompanied  hj 
jaundice.  From  catarrhal  jaundice  it  is  to  be  distinguished  during 
life  only  by  convincing  evidence  of  general  infection. 

Congenital  obliteration  of  the  biliary  ducts  is  suggested  by  the 
occuri'enoe  of  congenital,  intense,  and  permanent  jaundice  with 
hemorrhage  and  enlargement  of  the  liver  and  spleen. 

(/)   Loan  of  Flesh  and  Strength 

in  cases  presenting  othrr  signs  of  liver  disease  is  commonest  in 
uiieonipensated  cirrhosis  and  in  malignant  disease,  but  may  occur  in 
gall-.stone  disease,  syphilis,  or  abscess.  I  have  known  a  pliysician 
greatly  alarmed  at  his  own  rapid  emaciation,  though  his  symptoms 
(jauiulici  anil  oolic^)  ])ointed  to  stone  in  the  common  duct  and  opera- 
tion proved  this  diagnosis  correct. 

(y)   The  Jnffctiofi  Group  of  St/mpfoms, 

These  symptoms — viz.,  fever,  chills,  sweats,  leucocytosis,  dis- 
turbances of  digestion  and  sleep — are  oftenest  seen  in  :  1.  Cholan- 
gitis. L\  Hepatic  abscess.'  .*>.  **  Hall- valve  "  or  " floating "  stone 
in  the  common  duet.  In  the  last  disease  jaundice  is  usually  pres- 
ent; in  the  others  usually  absent.  In  cancer  of  the  liver  fever  and 
leueoeytosis  arc  often  present,  but  the  other  signs  of  infection  are 
rarely  seen. 

'  With  or  without  pylephlebitis. 
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(h)   The  Cerebral  Symptoms  of  Liver  Disease. 

These  vary  from  simple  depression  and  apathy  to  delirium,  con- 
valsious,  and  coma.  Severe  symptoms  are  oftenest  seen  at  the  eiid 
of  uncompensated  cirrhotic  cases ;  eighty-two  ])er  cent  of  our  fatal 
cases  showed  during  the  last  days  of  life  symptoms  indistinguishable 
from  those  of  ui'semia. 

The  Gall  Blaj>der  axd  Bilk  Ducts. 

(a)  Biliary  colicj  and  (ft)  enlarged  gall  bladder j  with  or  without 
tenderness  and  pain,  are  the  data  on  which  (with  the  evidence  of 
local  or  general  infection,  cachexia,  intestinal  obstruction,  and  jaun- 
dice) our  knowledge  of  gall-bladder  disease  is  built  up. 

JHfferential  Diagnosis  of  Biliary  Colic. 

Biliary  colicy  due  to  impaction  of  a  gall  stone  in  the  cystic  or 
common  duct,  is  a  sudden,  agonizing  pain  in  the  gastric  or  liepatic 
region,  radiating  thence  in  all  directions,  with  fever,  chills,  and 
Tomiting.  In  most  cases  the  attack  lasts  from  three  to  twelve  hours 
(Rollestone)  unless  relieved  by  morphine.  The  pains  are  said  to  be 
worse  than  those  of  labor,  and  are  often  accompanied  by  tenderness 
over  the  hepatic  region.  The  liver  or  gall  bladder  is  seldom  pal- 
pable. Jaundice  precedes  or  follows  the  attack  in  about  one-half 
of  the  cases. 

Renal  colic  differs  in  that  it  usually  starts  over  the  kidney  (in 
the  back)  and  radiates  down  the  ureter,  while  the  urine  is  apt  to  l)e 
bloody  but  free  from  bile. 

Floating  kidney  produces  pains  which  cannot  in  themselves  be 
distinguished  from  biliary  colic.  The  palpation  of  the  floating 
kidney  may  be  all  that  makes  us  suspect  that  organ  to  be  the  cause 
^f  suffering. 

Peptic  ulcer  (gastric  or  duodenal)  produces  sharp,  paroxysmal 
pain^  but  this  usually  follows  a  meal,  can  be  relieved  by  alkalies, 
and  produces  no  fever,  chill,  or  sweat.      Hyperchlorhydria  may 


394  PHYSICAL  DIAGNOSIS. 

produce  similar  pain  at  night  (the  commonest  time  for  biliary  colic), 
but  is  relieved  by  food  or  alkali. 

Lead  colic  is  almost  always  associated  with  lead  dots  in  the 
gums  and  stippling  of  the  red  corpuscles  (see  pages  24  and  470). 
The  history  of  work  as  a  painter  or  plumber  and  the  absence  of  teu- 
derness  assist  the  diagnosis. 

Enlarged  Gall  Bladder, 

An  enlarged  gall  bladder  cannot  be  felt  unless  it  is  HrttcMi 
tight  by  its  contents;  a  very  tense  gall  bladder  may  be  palpable 
without  much  enlargement.  Probably  most  enlarged  gall  bladders 
ai-e  not  tense,  and  so  cannot  be  made  out  without  operation.  When 
palpable  the  organ  presents  as  a  smooth,  rounded,  pear-shaped  tu- 
mor at  the  margin  of  the  ribs  in  the  nipple  line. 

The  causes  of  enlargement  are: 

(a)  Stotie  In  the  cystic  dtict,  at  the  neck  of  the  gall  bladder. 

(^)  Cancer  of  the  pancreas  or  other  tumor  obstructing  the  com- 
mon duct  from  without.* 

(c)    C/i  olecyst  it  is. 

In  the  first  of  these  jaimdice  is  rarely  present  (ten  to  fifteen  |)er 
cent — Riedel "),  and  colic  with  or  without  palpable  tumor  is  our 
guide  to  diagnosis. 

In  cancerous  obstruction  there  is  intense  and  permanent  jaun- 
dice. 

In  cholect/sfitis  there  is  usually  no  jaundice,  but  all  the  signs  of 
local  and  general  infection — pain^  tendernessy  leiicoct/tosis,  and  fever 
— are  present.  In  acute  cases  the  symptoms,  however,  may  l»e 
indistinguishable  from  those  of  appendicitis,  since  the  pain  may 
be  referred  to  the  navel  or  even  to  the  appendix  region.  Many 
mistakes  of  diagnosis  between  appendicitis  and  acute  cholecystitis 
occur,  and  must  occur  until  our  present  diagnostic  resources  are 
increased. 

'  Courvoisier  has  shown  that  if  the  common  duct  is  obstructed  by  a  gaP. 
stone  the  gall  bladder  is  very  rarely  enlarged. 
« Riedel:  Berlin,  kliu.  Woch.,  1901,  No.  8. 
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Results  of  Cholecystitis, 

(a)  Adhesions  about  the  gall  bladder  may  involve  the  duodenum 
or  pylorus,  and  produce  kinking  and  consequent  dilatation  of  the 
stomach  and  chronic  dyspepsia. 

(b)  Intestinal  obstruction  (see  below,  page  401)  is  occasionally 
produced  by  the  ulceration  of  a  large  gall  stone  from  the  gall  blad- 
der into  the  intestine,  usually  the  small  intestine  or  duodenum. 

The  Pancreas. 

Diseases  of  the  pancreas  can  very  rarely  be  diagnosed  by  our 
present  methods.  If  greatly  enlarged  (tumor,  cyst,  hemorrhage) 
it  may  become  palpable  as  a  deep  epigastric  tumor,  but  we  are 
rarely  able  to  differentiate  such  tumors  from  those  of  the  retro- 
peritoneal structures. 

Indirect  and  uncertain  information  is  afforded  by  the  presence 
in  the  urine  of  sugar  or  fcU-splitting  ferments  *  and  in  the  stools  by 
the  appearance  of  an  abnormal  amount  of  muscle  fibre  or  of  fat  not 
otherwise  to  be  accounted  for  (i.e.,  in  the  absence  of  jaundice,  diar- 
rhoea, tuberculous  peritonitis,  or  large  meals  of  fat). 

Cancer  of  the  pancreas  may  sometimes  be  suspected  on  account 
of  its  pressure  effects.  Intense  and  permanent  jaundice  with  en- 
larged (perhaps  palpable)  gall  bladder  and  liver  may  be  due  to  the 
pressure  of  cancer  in  the  head  of  the  pancreas  upon  the  common 
bile  duct.  Ascites  and  swelled  legs  may  be  produced  by  compres- 
sion of  the  inferior  vena  cava.  But  the  diagnosis  can  rarely  be  moi(^ 
than  a  suspicion,  for  cancer  of  the  duodenal  papilla  or  retroperi- 
toneal sarcoma  may  produce  similar  pressure  effects.  Should  these 
pressure  effects  coincide  with  a  glycosuria  and  the  presence  of  a  deep- 

^  The  suspected  urine  is  neutralized  with  potassium  hydroxide  and  one 
portion  of  it  boiled  to  destroy  any  ferment  tliat  may  be  present.  To  this  and 
to  the  unboiled  portion  ethyl  butyrate  is  added.  In  twenty-four  hours  an  acid 
reaction  may  appear  in  the  unboiled  specimen  if  it  contains  a  ferment,  while 
the  other  specimen  shows  no  considerable  change  in  reaction. 
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seated,  almost  immovable  tumor,  the  suggestion  of  pancreatic  diseue 
becomes  more  plausible. 

Acutb  pancreatic  dise-ase^  hemorrhagic  or  suppurative,  is  not  ne> 
ognizable  until  it  is  seen  at  an  operation  undertaken  for  the  relief 
of  some  gi*ave,  acute  lesion  of  the  upper  abdomen.  Perforated  gas- 
tric ulcer  and  intestinal  obstruction  may  give  identical  symptoms, 
viz.  9  sudden,  intense,  epigastric  pain  and  tenderness,  with  vomiting 
and  collapse.  One  or  two  days  later  a  tender  epigastric  tumor  nuy 
appear,  but  this  presents  no  characteristic  peculiarities. 

Pancreatic  ctjst  presents  a  very  slow-growing,  possibly  elastic, 
deep-seated  epigastric  tumor,  which  usually  produces  little  in  the 
way  of  pressure  effects,  and  may  be  associated  with  glycosuria  and 
fatty  stools. 

Bronzed  Diabetes, — ^The  association  of  diabetes  with  bronzing  of 
the  skin  and  enlargement  of  the  liver  is  strongly  suggestive  of 
chronic  fibrous  pancreatitis. 

In  any  doubtful  case  the  possibility  of  pancreatic  disease  is 
increased:  (a)  If  improvement  follows  the  administration  of  pan- 
creatic preparation ;  (h)  if  glycosuria  follows  the  administration  of 
100  gm.  of  glucose  (alimentary  glycosuria). 

Incidence  of  Pancreatic  Disease, 

The  following  table  is  from  the  Massachusetts  General  Hospital 
records  (ISTO-lOOo) : 


Cancer  of  the  pancreas 85 

Acnte  pancreatitis 18 

Ciirouic  ])ancreatitis 10 

Cyst  of  tlio  pancreas 8 

Total 61 


CHAl^ER  XX. 

THE   INTESTINE,    SPLEEN,    KIDNEY. 

The  Intestines. 

Incidence  of  InteJitinal  I>isease  (excluding  diarrhoea  and  constipa* 
tion)  at  the  Massachusetts  General  Jfosjjitafj  1870-1905. 

1.  Appendicitis 3,314 

2.  Acute  obstruction 142 

3.  Cancer  (above  tlie  rectum) 155 

4.  Dilated  colon 6 

5.  Tuberculosis 2 

6.  Fiecal  impaction  (above  the  rectum) 2 

Total 3,621 

Data  for  Diagnosis, 

The  data  on  which  are  based  all  our  conclusions  regarding  intes- 
tinal disease  are  obtained  from  the  following  sources : 

1.  Pain  (colicky  or  steady)  and  tenderness,  tenesmus, 

2.  Gascons  distention  and  the  noises  and  sensations  produced  by 
gas. 

3.  jyiarrhma  or  constipation, 

4.  Muscular  rigiditi/  of  the  belly  wall  protecting  an  intestinal 
lesion. 

5.  Tumorj  palpable  or  visible,  and  believed  to  be  connec^' 
with  the  iutestiues  (together  with  the  etTect  of  catharsis  on  sik 
tumor). 

6.  Visible  or  palpable  peristalsis  (see  page  364). 

7.  Digital  or  visual  examination  of  the  rertuin  (see  page  441). 

8.  Examination  of  the  intestinal  contents,  fapcal  and  other  (see 
page  402). 

9.  Inflation  of  the  colon  through  the  rectum  (see  page  370). 

10.  Indicanuria — rarely  of  value. 
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11.  ConstUtUianal  manifestations ^  such  as  fevers^  Tomitiiigy 
leucocytosisy  emaciation. 

Some  of  these  data  need  further  comment. 

Intestinal  Fain. — Many  pains  associated  with  intestinal  disease 
(appendicitis,  cancer)  are  due  in  fact  to  irritation  of  the  peritoneam. 

Whicli  of  the  numerous  pains  referred  to  the  belly  should  be 
interpreted  as  intestinal  in  origin?  Those  especially  whidi  (a) 
shift  rapidly  from  place  to  place ;  (h)  accompany  the  noises  and 
sensations  of  the  passage  of  gas  and  faeces  thi-ough  the  intestine; 
(c)  accompany  diarrhoea  or  constipation. 

Tenderness  is  usually  a  symptom  of  peritoneal  rather  than  intes- 
tinal irritation.  With  true  intestinal  pain  (colic)  there  is  often 
relief  by  jjre^sure — the  precise  opposite  of  tenderness.  Yet  so 
close  is  the  association  of  intestine  and  peritoneum  that  in  appen* 
dlcitis,  intestinal  ulceration,  tumors,  and  even  in  simple  gaseons 
distention  of  tlie  gut,  there  is  often  local  or  general  tenderness. 
When  extreme  and  associated  with  constitutional  manifestations 
— fever,  leucoeytosis,  collapse — it  always  suggests  peritonitis. 
When  there  are  no  constitutional  manifestions,  a  purely  loc/U  pain 
or  tenderness  lias  little  diagnostic  value. 

Tenesmus. — The  desire  to  pass  another  stool  as  soon  as  one  has 
been  evacuated,  together  with  local  burning  and  straining,  means 
always  rectal  irritation  (inflammation,  ulcer).  It  is  one  of  the  most 
definite  and  reliable  symptoms  known. 

Gaseous  distention  of  the  intestine  is  proved  by  an  increase  of  the 
normaC  tympanitic  note  over  part  or  all  of  the  belly,  together  with 
'd  2)roniincnce  of  the  overlying  belly  wall.  It  is  chiefly  and  most 
frequently  the  colon  that  produces  distention. 

The  s-ignifcance  of  distention,  is  vague  and  depends  largely  on 
the  associated  data.  In  acute  gastro-intestinal  ^^  catarrh  ^^  the 
diarrhoja  and  absence  of  severe  constitutional  manifestations  make 
us  put  little  stress  on  tlie  associated  distention.  In  typhoid  fever 
distention  results  from  atony  of  the  intestinal  walls  and  is  "to  some 
extent  a  measure  of  the  intensity  of  the  local  lesions  "  (Osier).  In 
intestinal  ohstrurtion  distention  may  be  extreme  if  the  stoppage  is 
low  down  (in  the  colon),  less  niarkinl  if  the  lesion  is  high  up.  In 
starvation,  (•hildren  often  get  very  l:n^(»  bellies,  owing  to  muscular 
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atony  of  the  gut  and  the  resulting  gaseous  accumulation.  But  in 
no  ease  is  the  distention  of  itself  of  much  diagnostic  value.  The 
associated  symptoms  give  it  significance. 

Diarrhoea,  the  passage  of  more  and  looser  stools  than  is  normal 
for  the  individual,  is,  like  distention^  a  result  of  many  causes  both 
within  and  outside  the  intestine. 

The  most  important  are : 


1.  Intestinal  disease. 


8.  Outside  influences. 


(a)  Indigestion  (acute  and  chronic). 

{b)  Ulceration  (some  cases  only). 

(e)  Infectious  diseases  (cholera,  dysentery,  typhoid). 

(d)  Intestinal  parasites. 

'(a)  Nervous  causes  (emotion,  Basedow's  disease, 
etc.). 

(b)  General  infections  (sepsis). 

(c)  Cachectic  states  (anaemias,  nephritis,  etc.). 


By  a  search  for  these  causes,  as  well  as  by  the  use  of  the  data 
obtained  by  examination  of  the  stools,  we  arrive  at  an  understand- 
ing of  the  diagnostic  significance  of  diarrhoea. 

Aside  from  diarrhoea  and  constipation,  which  produce  no  physi- 
cal signs  beyond  those  already  described — distention,  borborygmi, 
pain,  tenderness,  tenesmus,  and  constitutional  manifestations — 
there  are  but  three  important  lesions  of  the  intestines : 

I.  Appendicitis. 

II.  Intestinal  obstruction. 

III.  Cancer  of  the  bowel. 

i.  Appendicitis. 

1.  The  local  signs  are  pain,  tenderness,  muscular  spasm,  and 
tumor. 

2.  The  general  or  constitutional  signs  are  fever,  chill,  rapid 
pulse,  vomiting,  constipation,  frequency  or  cessation  of  micturition, 
and  leucocytosis. 

(a)  The  pain  may  be  at  first  general,  later  localizing  itself  in  the 
right  iliac  fossa,  less  often  near  the  navel,  the  gall  bladder,  or  in 
any  other  part  of  the  belly. 

(6)  The  tenderness  is  more  important  in  diagnosis;  indeed,  with- 
out tenderness  diagnosis  is  rarely  possible.     It  is  usually  greatest 
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near  a  point  half-way  from  the  anterior  iliac;  spine  to  Uie  navd. 
Occasionally  a  tender  ])oiut  in  the  })elvis  may  be  reached  by  rectal 
examination. 

(c)  Muscular  spasm  over  the  appendix  region  is  present  in  most 
cases,  and,  while  it  renders  accurate  palpation  impossible,  it  is  in 
itself  so  characteristic  of  the  disease  that  we  do  not  regret  it 

Psoas  spasm  occurs  in  a  minority  of  cases.  The  patient  leans 
his  body  forward  and  toward  the  right  in  walking,  or,  if  recum- 
bent, draws  up  the  right  thigh  to  relax  the  spasm. 

(d)  Tumor — about  the  size  and  shape  of  a  lemon,  ill-defined  and 
tender — is  felt  in  the  right  iliac  fossa  in  many  cases.  It  may  hs 
considerably  larger  and  better  defined  if  abscess  has  existed  for  sev- 
eral days,  or  it  may  be  smaller  and  more  sausage-shaped. 

(^f)  The  constitutional  siyns  may  or  may  not  be  mai'ked,  accord- 
ing to  the  duration  of  the  process,  its  virulence,  and  the  degree  of 
infection  of  the  peritoneal  cavity.  The  fever  is  usually  moderate, 
under  102.2°  F.,  with  corresponding  elevation  of  the  pulse.  Vom- 
iting conies  lit  the  outset  if  at  all,  and  is  usually  over  by  the  second 
day.  A  leucocyte  count  which  rises  or  remains  elevated  (above 
1(),00())  accompanies  the  active  and  advancing  stages  of  the  disease. 
In  cast's  that  are  very  mild  or  tightly  walled  in  by  adhesions,  and 
in  cases  with  virulent  general  peritonitis,  the  leucocytes  may  be 
normal  or  subnormal. 

Diagnosis  can  hope  only  to  establish  the  existence  of  a  local 
inflammatory  })rocess  in  the  abdomen;  acute  cholecystitis  and  acute 
pus  tube  may  present  signs  indistinguishable  from  those  of  ap])en- 
dicitis,  though  the  site  of  tenderness  often  sets  us  right.  Non- 
inflammatory processes,  such  as  biliary  and  renal  colic,  floating 
kidney,  and  acute  gastro-intestinal  upsets,  can  usually  be  exclude*!, 
since  they  do  not  show  so  much  local  tenderness,  fever,  and  leuco- 
cytosis. 

In  young  women  familiar  with  the  symptoms  of  appendicitis,  a 
vivid  iuiagination  may  conjure  up  a  set  of  sensations  that  are  diffi- 
cult for  the  ])hysician  to  distinguish  from  those  of  the  actual  dis- 
ease. Even  tenderness  may  be  simulated,  but,  by  distracting  the 
])atient\s  attention  while  we  palpate,  we  may  be  able  to  press  hard 
over  the  appendix  without  eliciting  complaint.     The  absence  of  leu- 
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cocytosiSy  the  age  and  sex  of  the  patient,  also  help  us  to  exclude 
appendicitis. 

//.   Jntestuial  Obstruction. 

(a)  Aaite  Ohstructioii, — A  person  may  have  had  no  faecal  discharge 
for  a  week  or  even  considerably  longer  and  yet  present  all  the  evi- 
dences of  good  health.  It  is  only  when  vomlthigj  severe  paroxysms 
of,  pain  J  and  distention  of  the  belly  ensue  that  we  suspect  obstruc- 
tion. In  the  acute  cases  tumor  is  noted  in  only  about  fifteen  per  cent. 
In  the  chronic  cases,  usually  due  to  stricture  or  cancer,  a  faecal 
tiunor  can  often  be  felt  and  diarrluKa  may  alternate  with  constipation. 

By  physical  signs  alone  I  do  not  believe  tliat  general  peritonitis 
and  acute  intestinal  obstruction  can  always  be  distinguished.  Fever 
is  not  distinctive  of  general  peritonitis,  for  it  occurred  in  eighty-four 
out  of  one  hundred  and  twenty-t^vo  cases  of  acute  obstruction  in  the 
Massachusetts  Hospital  records,  and  in  forty-three  of  these  cases 
free  fluid  in  the  peritoneal  cavity  was  demonstrated  as  well.  Ster- 
coraceous  vomiting  may  occur  in  general  peritonitis ;  it  was  absent 
in  three- fourths  of  the  Massachusetts  Hosj)ital  cases  of  obstruction. 
Weak,  rapid  pulse,  cold  extremities,  and  a  drawn,  anxious  face  are 
common  to  both  diseases.  Tenderness  is  more  general  and  more 
marked  in  general  peritonitis  than  in  simple  obstruction,  yet  some 
tenderness  was  complained  of  in  fifty-six  out  of  the  one  hundred  and 
twenty-two  cases  of  obstruction  just  cited. 

On  the  whole,  the  differential  diagnosis  of  these  two  diseases 
seems  to  depend  far  more  on  the  history  and  the  etiology  than  on 
physical  signs. 

(h)  Chronic  ObstruMon. — Here  the  diagnosis  is  simpler.  There 
is  usually  a  history  of  increasing  constipation  sometimes  interrupted 
by  occasional  attacks  of  diarrhoea.*  Tumor  is  pali)able  in  fifty-eight 
per  cent  of  cases.  Visible  j^eristahis  was  recorded  in  seventeen  per 
cent  of  the  Massachusetts  Hospital  cases.  Distention  is  gradual  and 
late.  Cachexia  is  frequently  present.  Cancer  of  the  colon,  usually 
at  the  sigmoid  or  caecum,  is  the  commonest  cau.se.  Stri(*ture,  ex- 
cept cancerous  stricture,  is  rare. 

'  The  latter  combiDation  occurred  in  six  per  cent  of  the  Massaohusctts  Hos- 
pital coses. 

26 
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(c*)  Arufr  Ohsf ruction  htf  a  Chronic  Lesion. — Cancer  of  the  sigmoid 
often  exists  for  months  almost  latent,  or  j)ro(luees  only  moderate 
constipation,  so  that  the  patient  considers  himself  well.  Such  can- 
cers present  an  annular  growth,  liardly  bigger  than  a  siguet-ring, 
practically  an  annular  stricture. 

This  stricture  may  be  suddenly  "  shut  down ''  during  an  acute 
gastro-intestinal  attack,  and  we  are  then  confronted  with  all  the 
signs  of  acute  obstruction.  Only  the  seat  of  the  lesion,  the  age  of 
the  patient,  and  possibly  the  appearance  of  ^peristaltic  waves  can 
lead  us  aright  in  our  diagnosis  of  the  cause  of  obstruction. 

Ill,    Cancer  of  the  Bowel. 

The  signs  are  usually  those  of  chronic  intestinal  obstruction  (see 
last  section)  with  a  well-defined  tumor.  Occasionally  the  tumor 
may  not  j)roduce  much  obstruction,  and  we  have  siin})ly  ]»ain  and  a 
tumor  which  w(»  find  by  examination  is  not  attached  t^)  the  liver, 
spleen,  kidney,  or  stomach,  and  usually  about  the  size  of  a  hen's 
Q^^.  If  fceces  hiive  accumulated  behind  such  a  tumor,  we  may  feel 
larger  masses.  In  my  experience  palj)able  tumors  due  to  fiecal  im- 
paction alone,  without  organic  stricture  or  cancer,  are  very  rare,  ex- 
cept in  tlie  ivctum  or  lower  sigmoid ;  if  found  above  this  region  they 
are  almost  invariably  dej)endent  on  stricture  or  cancer  of  the  bowel. 

Kj'd  7ff  in  n  t  io  n  of  In  fi\^fin  a  I  Con  ten  ts. 

1.  ][>//////.  —With  the  average  diet  of  the  adult  "  Anglo-Saxon," 
the  W(*ight  of  tluj  daily  stool  is  from  100  to  250  gm.  (about  25  to 
70  gm.  dry),  but  Cliittenden  has  shown  that  Avith  a  low  proteid  diet 
of  2,000-2,750  calories  value,  the  weight  of  the  stool  may  1x3  less 
than  half  tliis  amount.* 

2.  (-olor. — (// )  VVJiite  or  light  yellow — milk  diet,  bread  and 
milk  diet. 

(/>)  lUack — blood,  bismuth  or  iron  (medicinal),  blackberries, 
huckleberries,  red  wine. 

'  ''Pliysiological  Economy  in  Nutrition,"  1904,  p.  42, 
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(c)  Green — normal  infant's  stool  after  standing;  fermented 
infant's  stool  if  green  when  passed;  green  vegetables,  calomel. 

(</)  Gray — absence  of  bile  (jaundice),  sometimes  after  cocoa  or 
chocolate. 

(^)  Hloody  i-ed — if  in  small  amount  and  fresh,  usually  due  to 
hemorrhoids;  in  large  amounts  it  may  also  l)e  due  to  hemorrhoids 
or  to  any  of  the  causes  of  intesthial  ulceration  (typhoid,  cancer, 
dysentery,  etc.). 

3.  Odor. — In  adults  of  no  great  significance.  In  infants  foul 
stools  suggest  albuminoid  decomposition,  and  strongly  sour  stools 
suggest  acid  fermentation. 

4.  Abnormal  Ingredients. — (// )  Undif/esfed  food  in  small  quan- 
tities is  present  in  normal  stools,  but  when  digestion  is  faulty  larger 
quantities  easily  i-ecognized  by  the  naked  eye  may  occur.  Pieces 
of  meat,  flakes  of  casein  (especially  in  ty])hoid  patients  overfed 
witli  milk),  fragments  of  stai-chy  food,  and  lumps  of  fat  (steator- 
rhoea)  may  l)e  seen. 

The  natural  inference  from  the  presence  of  these  substances  is 
that  the  gastro-intestinal  tract  is  not  at  present  dealing  with  them 
satisfactorily.  Fatty  stools  are  present  in  jaundice,  tuberculosis, 
or  amyloid  of  the  intestine,  and  even  in  simple  catarrh.  Though 
often  associated  with  pancreatic  disease,  fatty  stools  are  by  no  means 
characteristic  of  it. 

(^)  Murus. — Small  shreds  of  mucus  adherent  to  faices  are  of 
no  impcn-tance  and  cause  much  unnect*ssary  worry  among  anxious 
mothers.  Larger  amounts,  if  intimately  mixed  with  the  stool,  point 
to  catarrh  of  the  small  intestine;  if  mu(jus  thickly  coats  or  makes 
up  the  bulk  of  the  stool,  the  trouble  is  in  tlie  colon.  The  latter  is 
by  far  the  commonest  condition.  Anything  from  a  very  mild  to  a 
severe  catarrhal  condition  is  accomi)ani(Hl  by  mucus. 

(r)  Fresh  Blood, — Piles  are  by  far  tlie  commonest  cause  of 
bloody  stools,  and  tlie  amount  of  blood  may  be  trifling  or  nuiy  be 
large  enough  to  produce  in  time  a  severe  auiemia. 

Enteritis  (the  mild  follicular  or  tlie  severe  ulcerative  form) 
often  produces  bloody  stools.  The  associated  syinj)tonis,  diar- 
rhoea, mucus,  and  pain,  together  with  the  etiology  (dietetic  error. 
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typhoid  fever,  auiceba  (m>1i),  must  determine  the  nature  of  the  en- 
teritis. 

In  cancer  of  the  rectum  or  sigmoid  (rarely  higher  up  in  {be 
bowel),  small  quantities  of  blood,  fresh  or  altered,  are  almost 
always  passed  sooner  or  later.  The  infrequent,  offensive,  and  pain- 
ful stools  and  the,  results  of  digital  examination  usually  reveal  the 
source  of  the  bloody 

In  intussusception  the  association  of  bloody  stools  with  the  sad- 
den appearance  of  a  painful  abdominal  tumor  (usually  iu  the  cscal 
region),  vomiting,  and  severe  constitutional  manifestations  suggest 
the  diagnosis. 

In  hemorrliagic  diseases  (purpura,  scurvy,  acute  leukaemia)  blood 
may  come  from  the  intestine  as  well  as  from  the  other  mucous  mem- 
branes. Other  rare  causes  for  blo6d  in  stools  are  a  ruptured  aneur- 
ism, thrombosed  mesenteric  artery,  rectal  syphilis,  or  fissure. 

((/)  Altered  blood  (tSLriy  stools,  meleena)  follows  the  pouring  out 
of  blood — a  pint  or  more — in  the  upper  gastro-intestinal  tract,  and 
occurs  in  hepatic  cirrhosis-^' gastric  or  duodenal  ulcer,  aft^r  severe 
nose-bleed,  and  occasionally  ..from  other  causes. 

(e)  Pns  is  not  of  great  diagnostic  value.  Large  amounts  mean 
the  breaking  of  an  abscess  1  (appendix,  pus  tube)  into  the  rectum. 
Small  amounts  occur  in  ulcers  or  even  from  catarrh. 

(/)  S/ireds  of  tissue  point  to  ulceration. 

(</)  Gall  Sfofie.^. — In  suspicious  cases  break  up  the  faeces  in  a 
sieve  witli  plenty  of  water.  The  peculiar,  facetted  shape  of  most 
gall  stones  should  be  familiar  to  the  student  from  the  study  of  mu- 
seum specimens.  If  the  patient  has  been  taking  olive  oil  in  large 
doses,  pseudo-concretions  made  up  of  faecal  matter  and  oil  may  de- 
ceive the  inexperienced. 

In  testing  I  Parasites, 

Bacte7'ia. — Only  the  tubei-cle  bacillus  can  be  i-ecognized  without 
culture  methods,  which  do  not  fall  within  the  scope  of  this  book. 

For  the  identification  of  tubercle  bacilli  the  following  method  is 
to  be  recommended:  "Dilute  the  stool  with  ten  volumes  of  water, 
mix  thoroughly,  and  let  it  stand   in   a   wide-mouthed   bottle  for 
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Fta.  «.-BiJuitldlaincoU.     (Jjeudun.)     UiffulOed iboiii  1A» dlamMi^ra. 


m.  3.— LunbllB  InleMlnalli.    (Leuclart.) 
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twenty-four  hours.  The  narrow  layer  between  the  thin  supernatant 
liquid  and  the  solid  sediment  contains  the  bacilli.  Remove  this 
with  a  pipette,  spread  it  on  a  cover  slip,  evaporate  slowly  to  dry- 
ness, and  proceed  as  with  sputum  "  ("  Harvard  Outlines  of  Medical 
Diagnosis,''  1904,  p.  29). 

Animal  Parasites, 


The    most  iuipoi'tant  are: 


I.  Scrirms. 


i  1.  Amoeba  coH. 
^  2.  Hook-worm 


j  (a)  Uncinaria  americana. 

( (b)  Anchylostoma  duodenalc. 


II.  Mild 3.  Tape- worms:  the  beef -worm  (Tjenia  saginata)  is  very 

common;  the  pork-worm  (Tspnia  solium)  is  rare; 
the  mlDlature  tape-worm  (Ttenia  nana)  aud  the 
fish-worm  (Dibothriocephalus  latus')  are  fairly 
common.  Several  other  forms  occur  in  foreign 
countries. 


III.  Usually 

harmless. " 


4.  Ascaris  lumbricoides  (round-worm). 

5.  Oxyuris  vermicularis  (thread-worm ;  pin-worm). 

6.  Trichiuris  trichiura  (whip-worm). 

7.  Strongyloides  iutestinalis. 

8.  Trichomonas  intestinalis. 

9.  Lamblia  intestinalis. 

10.  Balantidium  coli. 

11.  Bilharzia  haeniatobium. 


Tape-worms,  round-worms,  pin-worms,  and  the  strongyloides 
are  to  be  recognized  in  their  adult  form  (see  Figs.  183,  184,  185, 
186,  187).  They  are  usually  noticed  by  the  patients  themselves 
and  brought  to  the  physician  for  examination.  If  the  worm  has  the 
look  of  a  common  earth-worm,  but  a  length  of  live  to  nine  inches, 
it  is  safe  to  call  it  the  "  round-worm  "  (Ascaris  lumbricoides);  if  the 
worm  is  about  one-half  an  inch  long  and  as  thick  as  a  pin,  it  is  in 
all  probability  a  "pin- worm"  (Oxyuris  vermiculai-is) . 

The  Amoeba  coli  is  to  be  searched  for  in  fresh  stools  passed  into 
a  warm  vessel.  A  bit  of  mucus  from  such  stools  is  i)ut  upon  a 
warmed  slide  with  a  drop  of  water,  covered  witli  a  cover  glass,  and 
examined  at  once  with  a  high-power  dry  lens.     It  is  i*ecognized  by 


-Fish  tape-worms  may  produce  a  severe  ansemia,  but  in  probably  the 
great  majority  of  all  cases  they  do  not  do  so 
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the  presence  of  distinct  amwhind  movements.  ^XHien  dead  it  assimies 
a  round  shape,  but  uue  should  not  attempt  it  positive  diagiiusis  nn- 
leea  live  ain<Eboid  parasites  arc  preseut. 

The  other  parasites  are  identified,  as  a  rule,  by  tlie  fincting  'i 
their  egga  in  tlie  stools.  The  technique  of  this  operation  is  Jr- 
scribed  below,  as  exempliHed  in  the  seai-ch  foi'  the.  egg  of  tiiirim- 
tia — at  pi-esent  the  egg  most  imiiortant  for  AmericauB  to  woogiuic. 

Eggs  of  parasites  catch  the  eye 
in  the  examination  of  stools,  Jirst  of 
all,  by  tlie  clean-cut,  mtitli''inoti'--i! 
aymm-eti'y  of  thfir  oral,  wl 


pared  with  the  irregulai',  shapeless  masses  which    usually  I 
in  slide  and  cover  prejtarationa  from  the  fweea. 

Secondly,  the  (I'^c  of  parasitic  eggs  is  greater  than  that  oE^J 
of  the  objects  seen  in  the  fseces;  and,  t/iin//;/,  they  are  for  titB  n 
part  dark  bi-own,  stuined  with  bile  (the  uuciiiaria  is  au  excepUoD). 

The  differences  between  individual  aiwcies  will  Ije  desfiiibed  I 
later.  In  Plates  II.  and  III.  the  most  important  eggs  are  pichued  i 
and  catalogued. 


PLATE                ^H 

1 

1      ' 

4 

I 

!• 
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The  (Iiirhiariii  rimrricaiia  or  its  European  equivalent  (Anrhiflos- 
tomi  duiidenalit)  \a  rteoguized  most  easily  liytlie  iileittiiicatjon  of  its 
eggs  iti  the  stoola.     These  eggs  are  cliiiracteriatio  (see  Plate  II.), 

"the  only  thing  liable  to  W.  confoimileil  with  them  i; 
of  Asuaris  Imiibrieoitles  strippeil   of  it*  heavy,  bile-ataiiie<l   out«r 
sliell  (see   Plate  II.);    but  tliin   has   n 

lie  contour  aud  contaiua  a  Mliaptiess 

I   of   granular    matter  not    differen- 
tiateil "    ( as   most   uncinaria    *^gg!i    are ) 
iuto    clear    segments."'     The    greater 


size  of  the  Ainencan  hcwk-worm'a  egg  compared  to  that  of  the 
European  worm  la  aliowii  in  I'late  II.  "Free  embryos  are  rarely 
rer  found  in  intestine.  When  free  (worm-Ukej  embryos  are 
Been  in  the  stools,  they  are  generally  those  of  tbe  Sti'ongyloiiles  in- 
testinalis"  (see  Fig.  187). 

'  AH  tlie  quotaliaas  in  tliis  scctiun  ant  from  tlje  ~  Report  at  Uia  Cumnifs- 
>n  for  the  Study  and  Trtatmont  ot  Aofemia  In  Purm  HicD,"  by  Asliford, 
King,  and  Igaravidez  (December  Ist.  1904),  a  al.udy  of  5.4WJ  eases. 
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The  ova  of  auanuui  oatolt  the  «ja  in  a  mind  ^*«'««-*^, 
first,  because  they  am  "not  gateraUg  bile-ttaitud, but  ettar^  whenn 
those  of  the  oommonly  asaocdated  inteBtinal  paraaitea  are  of  a  yd- 
loir  to  deep  amber  or  browa  oolor.' 
Thej  are  distributed  quite  erolj 
thron^out  the  entire  feecal  nai^ 
henoe,  in  searahin^;  for  them,  Ae 
following  method  ia  adnsable : 

Technique  o/ MienMxpie  Examr 
nation. — "Abitof  bBoesthesixeofa 
match  head  ia  removed  with  a  tooth- 
piok  aud  placed  <fti  a  glasa  slide. 
Upon  this  ia  placed  a  corer  glasi 
aodpresaed  down  aoaa  to  give  a  clear 


centre  to  tlio  Ki>c>(;iiui-ii.  Do  not  add  water.  Examine  with  a  one- 
thii-d  to  two-thirds  objective,  a  No.  4  ocular,  aiid  a.  imrtially  closed 
diaphi-agm.  If  too  much  light  is  admitted  the  delicate  ovum  will 
be  passed  over." 
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The  following  interestiDg  table  (from  the  studies  of  Asliford, 
King,  and  Igararidez  in  Porto  Rico)  shows,  rouglily,  the  relative 
frequency  (in  a  tropical  climate)  of  the  common  intestinal  parasites 


lecognizable  by  their  eggs.     In  the  examination  of  the  stools  of 
5,490  cases  of  uncinariasis  they  found  as  well : 

Ascaris  lumbricotdes  in 1,408  (many  others  seen  but  not  DoCcd). 

TrfchuriB  trfchtura  la 326  (many  o titers  seen  but  Dot  noted). 

BtrongylofdeslDteBtiDBltolii. .       86  (the  embryo  worms,  iiot  eggs). 

BilhuzlahKinatoblunifD 21  (frequently    uo    ciu'cful    eearch 

was  made  fur  tills  egg). 

Balantldium  coll  Id U 

Oxyuris  vcnniculuia  Id 8 

Ammbu  coll  fn 3 

Tsnia  saglnata  in 2 

Tenia  sollam  in 2 

Aaearia  lumbriemdea  has  usually  a  thick,  wavy  ("  mainmillated  ") 
shell;  but  this  is  not  always  seen,  and  in  its  absence  the  egg  is  dis- 
tinguishable  from  tJaoinaria  americana  cliiefly  by  the  absence  of 
the  segmentation  usually  seen  in  the  egg  of  the  latter  (see  Plate 
U.,b). 

TriehKria  trichiura  (also  called  Tricocephalus  disjiar)  has  a  thick 
shell,  very  dark-stained,  and  apparently  pointed  atul  perforated  at 


g  does 


h  end,  instead  of  curving  evenly  over  as 
Plate  II.,  r). 
BUIiarxla  eggs  si's  not  at  all  un(;ommoii  in  the  feces,  though 
more  often  described  iu  the  urine,  in  oon- 
lection  with  haetiiatuna.  The  terminal 
{line  ut  one  end  ia  tlieii-  most  characler- 
■ilie  feature  (see  Plate  II.,  d). 

The  other  eggs  are  briefly  described  in 
planatory   text  accompanying  I'late 
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II. 


'J'hk  Sm.kka\ 


Dm-mei'  of  the  njikcrt  (abscess,  inali);- 
naiit  disease)  ai'e  almost  never  n-iioguijwd 
dining  life.  It  is  for  evidence  of  splenic 
I'liliirgenient  as  a  factor  in  the  diagnosis  of 
diseases  originating  elsewhere  that  we  in- 
\isfigato  the  splenic  region  as  part  of  tJie 
riiutitie  of  abdominal  examinations. 

.S/il'^HWfHiaryfiifntia  detected  ehiefly  by 
palliation.  Percussion  plays  a  minor  rote 
in  the.  determination  of  the  organ's  sixe, 
aTid  should  never  be  relied  on  in  tixe  abeeuec 
id  palpable  evidence.  Palpatinn  is  eusy, 
I'l'ovided  the  organ  is  enlarged  sufficiently 
tn  project  beyond  the  ribs  without  forced 
it'Spiration,  but  much  practice  ia  ueedeil 
iviieu  the  enlargement  ia  slight,  as  iu,  for 
example,  most  e^ws  of  typhoid  fever. 


The  co-operative  action  of  Unh  htinds  ■ 
co™^*~Mi!BS"ilj'»Sii^  ''^  "^  essential  as  in  \-aginal  examination,  aud  ' 
diwueters.  urt^rTtaairer.]     eac.hhand mustdo therightthiugattl 


TBE  INTESTINE,  SPLEEN.   KIDNEY.  411 

moment.  The  patient  should  be  on  his  back,  his  head  comfortably 
supported  and  liia  knees  drawn  np.  The  left  liand,  placed  over  the 
normal  situation  of  the  spleen,  {a)  diaws  the  whole  splenic  region 
downward  and  inward  toward  the  expectant  tingei-tips  of  the  right 
hand;  (b)  at  the  same  time  the  left  hand  should  slide  the  skin  and 


\V^ 


I'm.  l«B.  -  Position  o(  tUe  Huids  In  P»lp«lloQ  ot  Uie  Spla^n. 

enbcutaneous  tissues  over  the  ribs  and  toward  the  right  hand  (see 
Fig.  188),  so  as  to  leave  a  loose  fold  of  skin  along  the  margin  of  the 
ribs  and  give  the  palpating  tiugers  a  slack  rather  than  a  taut  cover- 
ing to  feel  through. 

The  right  hand  lies  on  the  abdominal  wall  just  below  the  margin 
of  the  ribs,  and  the  lingers  should  point  straight  up  the  path  down 
which  the  spleen  is  to  move,  i.e.,  obliquely  toward  the  left  hj-po- 
chondrium.  With  the  hands  in  this  position  ask  the  patient  to 
draw  a  full  breath.  Keep  the  hands  still  and  do  not  espect  to  feel 
anything  until  near  the  end  of  inspiration.  Then  draw  the  hands 
alightly  toward  each  other  and  dip  in  a  little  with  the  right  finger- 
tips, so  that  if  the  spleen  issues  from  beneath  the  ribs  its  edge  will 
meet  the  finger-tips  for  an  instant  and  spring  over  them  as  they 
rise  from  diving  into  the  soft  tissues  (see  Fig.  188). 

Some  physicians  have  the  patient  lie  on  the  right  side,  and, 
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■ 

■ 

standing  behind  hiiUi  hook  their  iingen  over  the  ribs  in  the  faft 
hypoohondrium.  In  this  way  we  may  be  able  to  feel  the  spleen  at 
the  end  of  a  long  inspiration,  but  I  have  never  found  this  posttiiiii 
as  useful  as  that  described  above. 

A  hardy  fibrous  spleen  (malaria)  is  muoh  easier  to  fael  than  a 
soft  one  (typhoid). 

Pereussion  of  the  SpUen^ 

Only  when  the  edge  of  the  spleen  has  been  felt  is  it  worth  while 
to  try  to  define  its  upper  border  by  percussion.  Normally  ttere  ii 
dulness  in  the  midaxillary  line  from  the  ninth  to  the  eleventh  iihi| 
corresponding  to  that  part  of  the  spleen  that  is  most  snperfieiaL 
Its  lower  and  posterior  borders  cannot  be  defined;  its  anterior  edge 
is  approximately  in  the  midaxillary  line  (see  Fig.  S8).  If  tids 
small  area  of  duluess  is  enlarged  upward  and  forward,  and  if  the 
edge  has  been  felt  below  the  ribs,  it  is  probable  that  the  increased 
area  of  dulness  corresx>onds  to  an  enlargement  of  the  organ. 

Causes  of  Splenic  Enlargement. 

Slight  enlargement  of  the  spleen  can  often  be  detected  in : 

1 .  Rickets  and  other  debilitating  conditions  of  childhood  with  or 
without  anaemia. 

2.  Malaria. 

3.  Typhoid  fever. 

In  other  acute  infections    slight   enlargement  can  usually  be 
made  out  post  mortem ,  but  not  during  life. 
Marked  enlargement  (chronic)  occurs  in : 

1.  Chronic  malaria — 8  per  cent  of  my  senes. 

2.  Hepatic  cirrhosis — 30  per  cent  of  my  series. 

3.  "  Splenic  anaemia  " — 4  per  cent  of  my  series. 

4.  Leukaemia  (of  any  tyjK*) — 35  per  c(*nt  of  my  senes. 

5.  Hodgkin's  disease — (>  })er  cent  of  my  series. 
(J.   Amyloid — 1  \r^v  cent  of  my  series. 

7.  Without  known  cause  ("  primary  "  or  '' idiopathic  "  spleno- 
megaly)— 12  per  cent  of  my  cases. 

Rare  causes  are  abscess,  tuberculosis,  malignant  disease,  penii- 
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cious  anaemia,  polycythsemia,  hydatid,  and  Leishinan-Donovan  dis- 
ease— all  of  these  together  make  4  per  cent  of  my  series. 

Differences  Between  a  Large  Spleen  and  Tumors  (of  the  kidney  or 
other  organs). — A  large  spleen  is  easily  recognized  after  a  little 
practice.  As  it  enlarges  it  keeps  its  shape  and  advances  obliquely 
across  the  belly  toward  the  navel  or  (in  marked  cases)  beyond  it. 

It  is  always  hard  and  smooth  of  surface,  although  the  edge  near- 
est the  epigastrium  shows  one  or  more  notches  which  are  very  char- 
acteristic. The  edge  is  sharp j  never  rounded,  and  tlio  whole  organ 
is  very  superfici/il,  being  covered  only  by  the  belly  walls,  so  that  if 
we  inflate  the  colon  (by  forcing  air  into  the  rectum  with  a  Davidson 
syringe),  it  passes  behind  the  spleeyi  and  does  not  obliterate  its  dul- 
ness. 

Tumors  of  the  kidney  fill  out  the  flank,  and  an  impulse  can  be 
transmitted  to  the  lumbar  region  by  bimanual  palpation.  They 
have  no  sharp  edge  or  notches,  are  often  irregular  of  surface,  and 
not  so  supei-ficial.  The  inflated  colon  passes  in  front  of  a  tumor  of 
the  kidney  and  obliterates  the  dulness  due  to  it. 

All  these  differences  hold  for  any  other  tumors  likely  to  be  con- 
fused with  an  enlarged  spleen. 

Differential  Diagnosis  of  the  Various  Causes  of  Splenic 

Enlargement. ' 

In  children  splenic  enlargement  without  fever  or  leukaemic  blood 
changes  is  to  be  classed  as  a  manifestation  of  general  debility.  It 
has  no  special  connection  with  any  type  of  anaemia,  though  anaemia 
is  often  seen  with  it. 

In  typhoid  the  fever  and  the  Widal  reaction  are  generally  suffi- 
cient to  make  clear  the  cause  of  the  splenic  enlargement;  in  active 
malaria  the  blood  parasites  are  always  demonstrable,  and  in  chronic 
cases  the  history  and  the  locality  are  significant. 

Hepatic  cirrhosis  (and  Band's  disease)  should  show  evidences  of 
portal  stasis  (ascites,  jaundice,  haematemesis). 

Splenic  anaemia  means  simply  an  anaemia  of  unknown  origin 
associated  with  an  enlarged  spleen. 

Leukcemic  enlargement  of  the  spleen  is  easily  recognized  by  the 
characteristic  blood  picture. 
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HoilgkirVs  disease  shows  glandular  enlargeiuents  in  the  neck, 
axillae,  and  groins,  with  normal  blood.  Histological  exaiiiiiiatioD 
of  an  excised  gland  is  necessary  for  diagnosis. 

Amyloid  can  be  suspected  (never  positively  diagnosed)  as  the 
cause  of  an  enlarged  spleen,  if  there  is  a  history  of  syphilis  or 
chronic  suppuration  (hip  abscess,  phthisis,  etc.  V 


Diseases  of  the  Kidney. 

Incideiire  of  B(mal  Disease  (^Massachusetts  Gen^.ral  Hospital j  1870- 

1905). 

Acute  nephritis - .  200 

Chronic  glomerulo-nephritis 417 

Chronic  interstitial  nephritis 250  ^ 

Amyloid  nephritis 9 

Floating  kidney 227 

Stone  in  the  kidney 145 

Malignant  disease 42 

Tuberculous  kidney 41 

Pyonephrosis  and  abscess 54 

IVrinephritic  abscess 35 

llydrouc])hrosis 19 

Cystic  kiilneys 10 

Total 1,449 

We  get  evidence  of  diseases  of  thfe  kidney  in  three  ways: 

1.  By  external  examination  of  the  region  of  the  kidney. 

2.  Hy  examination  of  the  urine. 

3.  By  study  of  the  etiology  and  of  the  moi-e  iiidii*ect  constitu- 
tional effects  of  the  renal  trouble — fever,  leucocytosis,  emaciation, 
amemia,  uraemia,  dropsy,  cardiac  hypertrophy. 

Lorttl  exainumtion  acquaints  us  with  the  presence  of  tenderness 
and  tumor. 

(r/)  Trndprnrss  is  present  usually  in  abscess  of  the  kidney  (tu- 
l>erculous  or  non-tuberculous)  and  in  i)erinephritic  abscess,  less 
often  in  connection  with  nephrolithiasis,  occasionally  in  hydrone- 

'  Seven  hundred  and  sevciity-tive  other  cases  of  " nephritis  **  not  further 
sprcilieil. 
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phrosis  and  raaligiiant  disease.  A  floating  kidney  has  usually  an 
exquisite  and  peculiar  sensitiveness  to  pressure,  whieli  differs  from 
ordinary  tenderness. 

(h)  Turner  in  the  kidney  region  may  occur  in  ahsress  in  or 
around  the  kidney  (including  tuberculosis  of  the  kidney  and  pyo- 
nephrosis), ninlignant  diseasey  hydronephrosis ^  and  cystic  kidney. 
The  latter  members  of  this  list  afford  examples  of  the  largest  tu- 
mors associated  with  the  kidney. 

Characteristics  Common  to  Most  Tumors  of  the  Kidney, 

Kenal  tumors  are  best  felt  bimanually,  one  hand  in  the  hypo- 
chondrium  and  the  other  in  the  region  of  the  kidney  behind,  with 
the  patient  in  the  recumbent  position.  In  this  way  the  tumor  may 
often  be  grasped  and  an  impulse  transmitted  from  hand  to  hand. 
It  is  usually  round  and  smooth,  often  very  hard,  less  often  fluctu- 
ating. It  descends  slightly  with  inspiration.  If  the  colon  Is  in- 
flated by  forcing  air  into  the  rectum  with  a  Davidson  syringe,  res- 
onance appears  in  front  of  the  tumor;  this  serves  to  distinguish  it 
from  tumors  of  the  spleen  which  are  pushed  forward  by  the  inflated 
colon  as  it  passes  behind  them.  Tumors  of  the  kidney  never  pre- 
sent a  tliin  and  sharp  edge,  like  that  of  the  spleen.  Occasionally 
they  are  irregular  and  nodulated — a  condition  almost  never  found 
in  the  spleen. 

(a)  Malignant  disease  of  the  kidney j  which  is  usually  sarcoma,  is 
much  commoner  in  children  than  in  adults,  and  makes  up  the  great 
bulk  of  the  large  abdominal  tumors  occurring  in  childhood.  The 
characteristics  of  the  tumor  are  those  already  described,  except  that 
in  advanced  stages  the  tumor  pushes  forward  from  its  position  in 
the  loin  until  it  may  reach  the  umbilicus  or  even  fill  the  abdomen. 
Nodular  irregularities  can  usually  be  felt.  There  may  be  emacia- 
tion and  anaemia,  sometimes  leucocytosis,  and  often  hajmaturia. 
Fragments  of  the  tumor  are  very  rarely  found  in  the  urine. 

(b)  Hydranephrosis  and  cystic  kidney  may  be  indistinguishable 
from  each  other  unless  the  hydronephrosis  is  intermittent  and  dis- 
appears with  a  great  gush  of  urine,  or  unless  the  ey.sti(;  kidney  is  bi- 
lateral— as,  indeed,  is  usually  the  case.     In  lK)th  diseases  a  smooth. 


41fi 


PHYSICAL  DlAONOStS. 


niiiinl  tiimot  forma  in  the  loiu  ami  liyi>oeI»oinlriuiH,  mmallr  niUnwi 
mudi  constitutional  ilistiirlmiice  ami  very  frequently  wfitli  a  urine 
liku  that  of  chroiiio  iiiteisiitial  nejihritia  (see  below)  (see  Fig.  189], 
I'aiii  ami  teiiderneas  are  alight.  The  tumor  luay  be  astoDiahiiiglj 
hard  and  often  gives  no  aigii  of  fluctufttion.  With  cystic  kitlne;  it 
may  be  ooaraely  lobiilated.  Like  other  tumors  of  the  kidney  it  Je- 
seendi)  slightly  on  inapiratioii .  Cystic  kidney  a  are  of  ten  congeiiiUh 
but  usually  pTOduce  no  symptoms  until  they  have  attained  acousiJ- 
erable  size,  and  hence  are  often  overlooked  or  discovered  acciilerl- 
ally.  lu  hydroneplirosis  the  diagnosis  may  be  assisted  by  etiologiral 
hints,  such  as  an  abnormal  di^gree 
of  mobility  of  the  kidney  on  tlw 
iitTrated  side,  a  history  of  null 
rnliu  with  or  witliout  liaeuiKtanii, 
HI'  a  (irostutic  olistruction. 

('■)  Perintji/ifitli-  aJiaeeas  vsiuiij 
Minks  it.s  way  to  the  surface  in  the 
lj;i('-k,  between  the  crest  of  theiliiun 
and  the  twelfth  nb.  This  wafl  the 
ailn;ition  of  the  external  tutnor  ii 
IM  out  of  35  cases  recorded  at  the 
Massachusetts  Generul  Hospital. 
A  tender  swelling  appears  at  the 
[loiiit  just  des(U'il>e(l ,  sonietiues 
willi  redness  and  beat,  and  aluoet 
always  with  fever,  chills,  lenoo- 
i-ytosis,  and  some  emaciation.  The 
urine  may  bIiow  nothing  abuormai 
or  may  show  the  evidence  of  cys- 
titis, of  coucomitaut  nephritis,  c 
rarely,  of  an  abscess  withiu  the  kidney  itself.  Perineidiritic  air 
soesa  often  remains  latent  for  weeks  or  mouths,  and  the  amount  of 
pua  accumulated  may  be  a  quart  or  more. 

(d)  jiSsccji*o/(Ac  W&tpy,  including  tnberonlons,  suppurating  kid- 
neya  and  pyonephrosis,  usually  produces  a  smootli,  round  tumtir  ii 
the  hypoc.hondrium  and  loin.  It  has  the  uhai-at^teristics  coiiimoR  f" 
most  venal  tumors  (see  last  page),  but  is  navially  distinguishable  by: 
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1.  The  etiology  (cystitis,  stone  in  tlie  kidney,  tulxjrculosis  else- 

whei-e). 

2.  Tlie  presence  of  i-enal  pyuria  (see  below,  page  421), 

3.  The  presence  of  fever,  leucocytosis,  and  the  usual  constitu- 
tional signs  of  an  infectious  process. 

{e)  FlofUhiff  Kidney  ;  Displaced  and  Movable  Kidney, — The  tip 
of  the  right  kidney  is  palpable  in  most  thin  persons  with  loose  belly 
walls.  If  the  whole  organ  is  palpable  but  not  movable,  we  speak 
of  it  as  displaced.  If  the  range  of  mol)ility  is  relatively  great  we 
callit  floati7i(/ ;  if  i-elatively  slight  we  call  it  movahle.  With  biman- 
ual palpation  (as  described  above)  we  exert  pressure  just  at  the  end 
of  a  deep  inspiration  and  maintain  it.  Daring  expiration  something 
smooth  and  round  may  then  be  felt  to  slip  upward' between  our 
hands  toward  the  ribs.  If  the  kidney  "  hides  "  behind  the  ribs, 
have  the  patient  sit  up,  cough,  and  bi-feathe  deeply ;  ithen  repeat  the 
bimanual  ])alpation  as  he  lies  on  his  back.  Vei'y  movable  or  float- 
ing kidneys  may  l>e  found  far  from  their  normal  home,  and  are  then 
recognized  by :  1.  Their  size,  shape,  and  "  greasy  "  feel.  2.  The 
sickening  pain  produced  by  pressure.  3.  The  possibility  of  replac- 
ing them. 

• . 

Renal  Colir  and  Other  Renal  Pain. 

Typical  renal  colic  \^  paroxysmal y  like  all  colics;  that  isy  ail' at- 
tack begins  suddenly,  ends  suddenly,  aiid  lasts  but  a  few  hours  or 
less.  The  pain  usually  begins  in  the  -back,  over  the  kidney,  and 
follows  the  course  of  the  ureter  to  the  groin.  During  an  attack  the 
testicle  on  the  affected  side  may  be  tender  and  drawn  up  tightly  by 
contraction  of  the  cremaster. 

When  associated  with  haematuria  or  pyuria,  with  or  without  sud- 
den stoppage  of  water  during  an  attack  and  without  any  general  or 
constitutional  symptoms  between  attacks,  renal  colic  is  strongly  sug- 
gestive of  stone  in  the  pelvis  of  the  kidney;  but  similar  attacks  may 
occur  with  other  surgical  diseases  of  the  kidney,  with  tuberculosis, 
with  kinking  of  the  ureter,  and  occasionally  without  any  cause  dis- 
coverable at  operation. 

From  biliary  colic  it  may  \w  distinguished  by  the  («)  different 
27 
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:<it;uatioiL  111'  tlie  pain,  (6)  by  the  presence  of  blood  or  pus  in  the 
mini',  ami  (.■)  the  absence  of  jaiiiniioe  in  this  or  a  former  attack. 

Frnm  JliftV»  enais  (severe  colicky  pain  occurring  in  connection 
witli  floating  kidney),  renal  colic  is  ilistingiiished  by  the  absence  of 
aljnnnnal  uio\>ility'of  the  kidney  and  by  the  situation  and  course  of 
thL'  pain. 

Ill  i-tf'-sliiinl  colic  the  pain  shifts  its  position  frequently  and  is 
iisJiociated  with  noises  produced  by  wind  in  the  bowels,  or  with  diar- 
rhii-a  or  constipation. 

H/'nti/.ptiiii,  not  colic,  occurs  in  almost  any  disease  of  the  kidney 
e^cKpt  nephritis,  and  is  characterized  by  its  situation  over  the  ana- 
tomical seat  of  tlie  kidney  and  by  the  lack  of  any  connection  with 
muscular  movements  (lumbago)  or  with  spinal  movements  (hypertro- 
phic arthritis). 

I  have  now  ilesciibed  what  seems  to  me  most  important  in  the 
lw<'l  extemiil  examination  for  kidney  disease,  and  have  mentioned, 
along  with  tlie  diffei'ent  lesions  producing  tumor,  the  general  cwn- 
lititiitional  manifestations  which  are  of  assistance  in  diagnosis. 
Aside  from  the  loail  and  the  oiistitiitiojfil  evidence  of  renal  disease. 
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rately  the  portions  passed  at  night  (8  p.m.  to  8  a.m.)  and  in  the 
daytime  (8  a.m.  to  8  p.m.). 

2.  The  sj)ecific  gravity. 

3.  The  looks  (optical  properties). 

4.  The  reaction  to  litmus. 

Much  less  important  than  these  are  the  microscopic  and  chemi- 
cal examinations  (albumin,  easts,  etc.). 

The  Amount  and  We'ujht  of  the  Urine. 

The  twenty-four-hour  amount  concerns  us  chiefly  in  diabetes  and 
the  different  types  of  nephritis. 

Folyuria  occurs  in  health  after  the  ingestion  of  large  quantities 
of  "water,  and  sometimes  in  conditions  of  nrrroim  strain.  In  dis- 
ease it  chai'acterizes  both  forms  of  diaOetes,  rirrhotir.  kidiiey  (pri- 
mary, secondary,  or  arterio-sclerotic),  and, is  seen  during  the  con- 
valescence from  acute  nephritis  and  from  rurioiis  ivfedious  diseases. 
In  diabetes  of  either  form  several  quarts  or  even  gallons  may  be 
passed.  In  cirrliotic  kidney  the  increase  of  urine  o(MUirs  very  largely 
at  night,  so  that  the  amount  may  be  double  that  ])assed  in  the  day- 
time, just  reversing  the  conditions  of  health. 

Oliguria  or  scanty  urine  occurs  in  h(»altli  when  the  amount  of 
water  ingested  is  small  or  when  water  is  passed  out  of  the  body 
abundantly  through  the  skin  or  by  the  bowels  (diarrluea).  In  dis- 
ease oliguria  or  absolute  supi>ression  of  urine  (f//////vV/)  occurs  at  the 
beginning  of  acute  nephritis  and  as  a  result  of  occlusion  of  one  or 
both  ureters  by  stone  or  vutHfjnant  disease.^  Remarkable  examples 
of  anuria  also  occur  in  htfsteria.  Infertinus  frrers  nud  cachectic 
states  often  diminish  the  secretion  of  the  urine  by  one-half  or  more. 

The  spejufic  gravity  is  usually  low  with  polyuria  and  high  with 
oliguria,  but  in  diabetes  mellitus  the  presence  of  the  sugar  gives  us 
polyuria  with  high  specific  gravity. 

Total  Urinary  Solids. — By  multiplj'ing  the  last  tivo  figures  of 
the  specific  gravity  by  the  number  of  o\uices  of  urine  passed  in 

'  It  is  a  remarkable  but  well-attested  fact  that  when  one  ureter  is  suddenly 
blocked  both  kidneys  may  stop  secreting  for  the  time.  Yet  when  one  kid- 
ney is  gradually  destroyed  as  in  tuberculosis,  tlie  other  liypertrophies  so  as 
to  assume  the  function  of  both. 
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twenty-four  hours  and  the  product  by  1.1,  we  get  a  figure  represent 
ing  the  total  urhiary  solids  in  grains,  with  accuracy  sufficient  foi 
clinical  diagnosis.     Thus  if  30  ounces  of  mine  are  passed  iu  24 
hours  and  the  gravity  is  1.020,  then  20  x  30  x  1.1  =  660  grains. 
The  significance  of  this  figure  will  be  discussed  later  (see  page  428). 

Optical  Properties. 

Color, — Dilute  urines  (polyuria)  are  generally  pale,  and  concen- 
trated urines  (oliguria)  high  in  color.  A  dark  or  brownish  tint  in 
the  urine  is  generally  produced  by  bile,  by  blood  pigment,  or  as  a 
result  of  certain  drugs — carbolic  acid,  coal-tar  pi-eparations,  and 
salol.  If  the  color  is  due  to  bile,  a  bright  canary  yellow  appears  in 
the  foam  after  shaking  up  a  little  of  tlie  urine  in  a  test  tube.  No 
other  tests  for  bile  are  necessary.  Urines  darkened  by  blood  pig- 
ment show  abundant  blood  corpuscles  in  the  sediment;'  when  the 
color  is  due  to  drugs  we  can  usually  learn  this  fact  from  the  his- 
tory. 

Tiirhiditij  in  alkaline  urine  is  usually  due  to  the  presence  of  bac- 
teria. In  acid  urine  it  is  produced  in  a  great  majority  of  cases  by 
amorphous  urates,  and  disappears  on  heating  the  urine,  while  the 
turbitlity  due  to  bacteria  is  unaffected  by  heat.  Normal  urine  may 
l)e  turbid  and  alkaline,  owing  to  the  presence  of  insoluble  carbo- 
nates and  i)hospliates,  but  clears  on  the  addition  of  acetic  acid. 
Hence  turbidity,  not  removed  by  heat  or  acetic  acid,  is  almost 
always  due  to  bacteria,  i.f.j  to  cystitis,  pyelonephritis,  or  both. 

Shreds  seen  floating  in  the  urine  are  presumptive  evidence  of 
uretliritis,  and  practically  always  of  gonorrhoea. 

The  ffvoss  acdimcnt  as  seen  by  the  naked  eye  amounts  in  health 
to  nothing  more  than  a  slight  cloud,  which  settles  in  the  lower  part 
of  tlie  vessel  containing  tlie  urine.  This  cloud  is  somewhat  denser 
in  women  than  in  men,  owing  to  the  presence  of  vaginal  detritus. 
When  the  gross  sediment  amounts  to  anything  more  than  this,  it  is 
almost  invariably  made  up  of  (a)  jms,  (//)  Idoody  or  (>0  urates. 
The  latter  are  dissolved  on  heating.  Pus  has  usually  its  ordinary 
yellow  color  and  general   api)earance.     Blood  may   be  somewhat 

*  Except  in  some  cases  of  hii?m()(^h)binuria. 
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lighter  or  somewhat  darker  than  under  ordinary  conditions,  but  is 
usually  recognized  without  difficulty. 

Significance  of  these  Sediments. — A  urate  sediment  means 
nothing  more  than  a  concentrated  urine  standing  in  a  cold  room. 
In  the  wintei-time  patients  often  bring  us,  in  great  alarm,  a  bottle 
of  milky  or  fawn-colored  and  turbid  urine,  which  is  not  in  any  way 
abnormal.  The  urates  have  been  precipitated  over  night  by  the  low 
temperature  of  tlie  bedroom. 

Py^iriaj  or  gross  pus  in  the  urine,  is  oftenest  seen  in  cystitis 
and  next  often  in  pyelonephritis  and  renal  suppurations.  The  piis 
occurring  in  gonorrhceal  urethritis  is  usually  much  less  in  quantity 
than  that  coming  from  the  bladder  or  kidney,  and  can  be  distin- 
guished by  the  local  signs  of  gonorrhoea.  Leucorrhoeal  pus  can  be 
excluded  by  withdrawing  the  urine  by  catheter.  The  rupture  into 
the  urinary  passages  of  an  abscess  from  the  prostate  or  any  part  of 
the  pelvis  may  produce  a  profuse  but  transient  pyuria. 

After  excluding  gonorrhoea,  leucorrhoea,  and  abscess,  which  can 
usually  be  done  with  the  help  of  a  good  history  and  a  catheter,  we 
have  left  cystitis  and  renal  suppurations^  which  it  is  very  important 
and  sometimes  difficult  to  differentiate.  In  both  we  have  the  fre- 
quent and  painful  passage  of  small  quantities  of  a  urine  which  is  in 
no  way  remarkable  except  in  containing  large  amounts  of  pus  and 
bacteria. 

In  many  cases  the  differentiation  may  be  accomplished  as  fol- 
lows: Have  the  patient  save  for  twenty-four  hours  the  urine  voided 
at  each  passage  in  a  separate  bottle  (all  of  the  bottles  being  of  uni- 
form size),  and  mark  each  bottle  with  the  hour  at  which  it  was 
tilled.  Then  arrange  the  specimens  in  a  row,  beginning  with  that 
passed  earliest  and  ending  with  that  passed  last.  Now  if  the  case 
is  one  of  cystitis  without  involvement  of  the  kidney,  the  amount  of 
pus  that  settles  is  practically  the  same  in  each  bottle  (allowing  for 
differences  in  the  amount  of  urine  in  the  different  bottles).  But  if 
the  pus  conies  from  the  kidney,  it  is  almost  always  discharged  in- 
termittently, and  hence  some  of  the  bottles  will  be  almost  free  from 
sediment,  while  in  a  group  of  the  others  the  amount  of  pus  increases 
as  we  pass  along  the  line,  reaches  a  maximum  in  one  or  two  bottles, 
and  decreases  again  in  those  representing  the  later  acts  of  micturition. 
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Pus  from  the  bladder  is  generally  alkaline^  althoagh  in  taberea- 
losis  it  may  be  acid;  pus  from  the  kidney  is  generally  acid.  When 
both  organs  ai*e  involved,  as  is  frequently  the  case,  we  have  a  mixt- 
ure of  the  characteristics  of  both  types  of  pyuna,  and  cystosoopic 
examination  with  or  without  catheterization  of  the  ureters  is  usually 
necessary. 

In  renal pijur la  we  often  have  local  signs  in  the  renal  r^on 
(tumor  and  tenderness),  a  history  of  renal  colic,  and  decided  con- 
stitutional symptoms. 

In  vesical  ptf aria  we  have  vesical  pain,  often  tenesmus,  no  renal 
pain  or  tumor,  and  usually  slighter  constitutional  symptoms.  The 
amount  of  squamous  epithelium  (see  below)  is  sometimes  larger  in 
cystitis  than  in  renal  suppurations,  but  no  reliable  inferences  can  be 
drawn  from  the  size  or  shape  of  the  cells. 

To  determine  whether  jms  from  the  bladder  or  the  kidney  is  tn- 
bennilous  or  non-tul)erculous  in  origin,  we  usually  inject  the  sedi- 
ment into  a  guinea-pig,  which  develops  tul)ereulosis  or  not  accord- 
ing to  the  nature  of  the  pus  injected.  This  metliod  is  much  more 
reliable  than  the  bacteriological  examination  of  the  sediment,  for 
besiile.s  the  tubercle  bacillus  other  bacilli  which  retain  fuchsin  and 
resist  decolorization  by  strong  mineral  acid  and  by  alcohol  occasion- 
ally occur  in  the  urine. 

llivntntHrlii. — In  t^earching  for  the  source  of  the  blood  we  must 
be  sure  to  ex(  hide  the  female  genital  organs.  Menstrual  blood  and 
uterine  bleeding  from  various  other  causes  often  contaminate  the 
urine,  and  must  be  excluded  by  using  a  catheter. 

The  (rauses  of  true  hiematuria,  arranged  approximately  in  the 
order  (.)f  fre([uency,  are: 

1.  Earlv  cystitis. 

2.  Stone  in  tlie  kidney  (less  often  vesical  stone). 

?>.   Acutt'  ]n'|ihriiis  and  acute  exacerbation  of  chronic  nephritis. 

•I.   Tumors  of  the  kidney  or  bladder. 

5.  Tuberculosis  of  the  kidney  or  bladder. 

Less  common  (^aust's  are :  floating  kidney,  sicute  infectious  fevers 
(malaria,  smallpox ),  animal  ])arasites  in  the  urinary  passages,  i»oi- 
sons  (turpentine,  carbolic  acid,  cantharides),  hemorrhagic  diseases 
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(pnrpuray  scurvy,  leaksemia),  trauma  and  renal  infarction,  angio- 
neurotic and  other  mystical  conditions. 

In  cystitis  there  are  bladder  symptoms — pain,  tenesmus,  fre- 
quent and  painful  micturition.  The  blood  is  mixed  with  pus  and 
epithelium,  and  is  especially  abundant  in  the  urine  passed  near  the 
end  of  the  act  of  micturition.  K  the  bladder  is  irrigated  it  is  hard 
to  get  the  wash-water  clear. 

In  renal  stane  there  are  no  bladder  symptoms  to  speak  of,  the 
blood  is  pure  and  thoroughly  mixed  with  the  urine,  and  if  the  blad- 
der is  washed  out  the  final  wash-water  is  clear.  There  is  often 
renal  colic  (see  below)  and  sometimes  the  passage  of  stones  or 
gravel  by  urethra. 

In  acute  nephritis  the  blood  is  rarely  fresh,  generally  dark  choc- 
olate in  color.  The  twenty-four-hour  amount  of  urine  is  small, 
and  albumin  and  casts  (see  below)  are  abundant.  General  oedema 
is  common.     Local  symptoms  in  the  kidney  or  bladder  are  absent. 

In  renal  tumor  or  tuberculosis  we  have  often  pyuria  and  the  local 
and  constitutional  evidences  above  described  (page  416),  with  an 
absence  of  bladder  symptoms  (provided  the  bladder  is  not  also 
diseased) . 

Tumors  of  the  bladder  need  cystoscopy  for  diagnosis. 

In  the  diagnosis  of  the  rarer  forms  of  haematuria  we  rely  chiefly 
on  the  history  (trauma,  poisons  ingested)  and  on  the  evidences 
afforded  by  general  physical  examination. 

Chemical  Examination  of  the  Urine. 
7.   Reaction  of  Normal  TIriue, 

The  reaction  of  normal  urine  is  acid  to  litmus,  except  tempora- 
rily after  large  meals.  Its  acidity  becomes  excessive  in  fevers  or 
occasionally  without  any  known  cause. 

Alkaline  urine  has  generally  an  ammoiiijical  odor  and  suggests 
cystitis.  As  a  result  of  decomposition  and  bacterial  fermentation  all 
urine  becomes  alkaline  (ammoniacal)  on  standing  exposed  to  air.' 

'Simultaneously  a  dark-brown  color  rarely  appears:  alkaptonuria,  a  fact 
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Occasionally  we  find  urine  alkaline  from  fixed  alkali  and  without 
known  cause. 

The  value  of  the  litmus  test  is  chiefly  as  prima-facie  evidence  of 
stasis  in  the  bladder  and  cystitis.  Occasionally  tuberculous  cystitis 
and  the  first  stages  of  any  variety  of  cystitis  are  associated  with 
acid  urine,  but  in  almost  all  cases  lasting  over  a  week  ammoniacal 
fermentation  and  alkalinity  appear. 

//.  Albuminuria  and  tlie  TesH  for  It, 

Ukrum  albumin  is  the  only  variety  of  clinical  iraportantx*,  and 
for  this  but  two  tests  are  necessary :  (1)  Nitric-acid  test;  (2)  t«t 
by  boiling. 

The  nitric-acid  test  is  best  performed  in  a  small  wineglass. 
After  tilling  this  half  full  of  urine,  insert  a  small  glass  funnel  to 
the  bottom  of  the  urine  and  gently  pour  in  concentrated  nitric  acid. 
If  albumin  is  present,  a  white  ring  forms  at  the  junction  of  the  acid 
with  the  urine,  either  immediately  or  in  the  course  of  ten  minutes. 
If  carefully  performed  tliis  test  is  delicate  enough  for  all  clinical 
purposes,  but  since  some  of  the  albumoses  give  a  similar  precipitate, 
the  boiling  test  sliould  be  used  as  a  control  whenever  a  positive  iv- 
acitiou  is  obtained  with  nitric  acid.  None  of  the  other  rings,  ol>- 
servable  above  or  below  but  not  at  the  junction  of  the  acid  with  the 
urine,  is  of  any  clinical  importance. 

The  Boiihifj  Test. — To  half  a  test  tube  full  of  urine  add  three  or 
four  dro[)s  of  dilute  acetic  acid,  and  boil  the  upper  three-quarter 
inch  of  the  urine.  If  albumin  is  present  a  white  cloud  Appears.  If 
albuniose  is  present  a  white  cloud  appears  on  heating,  disapi>ears  on 
boiling,  and  reapi)ears  on  cooling.  In  performing  this  test  the  ad- 
dition of  acetic  acid  as  above  described  is  absolutely  necessary  to 
prevent  error. 

For  the  detection  of  albumin  no  other  tests  ai*e  needed.  For  its 
approximate  quantitative  estimation,  Esbach's  method  is  the  best. 

Eshach's  Method. — A  special  tube  (see  Fig.  190)  is  employed. 

at  present  of  no  clinical  significance  except  that  such  urines  reduce  Fehling's 
solution  and  may  be  mistakenly  supposed  to  contain  sugar. 
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Urine  is  poured  in  up  to  the  mark  "  TJ,"  and  then  Esbach'a  reagent ' 

ap  to  the  mark  "  R."     The  tube  is  then  corked,  invei'ted  about  half 

a  dozen  times,  and  set  aside  for  twenty-four  hours.     A  precipitate 

falls  and  the  amount  per  mille  is  then  read  off  on 

the  scale  etched  upon  the  tube.     If  the  urine  is  not 

acid  it  must  be  made  so  with  dilute  acetic  acid,  and 

unless  its  specific  gravity  is  already  very  low  it  should 

be  diluted  once  ot  twice  with  water  so  as  to  bring 

the  graTity  below  1.008.     After  such  a  dilution  we 

must,  of  course,  multiply  the  result  obtained  by  a 

figure  corresponding  to  the  dilution.     The  method 

is  not  accurate,  but  is  probably  accurate  enough  for 

practical  purposes. 


HI.   Significanee  of  Albwt 


It  is  important  to  realize  that  albuminuria  very 
often  occurs  without  nephritis  and  that  nephritis  oc- 
casionally occurs  without  albuminuria.  Among  the 
more  important  types  not  due  to  kidney  disease  are 
the  following:  (1)  Febrile  albuminuria;  (2)  albumi- 
nuria from  renal  stasis;  (3)  albuminuria  due  to  pus, 
blood, bile, or  sugar  in  the  urine;  (4)  toxic  albuminuria. 

Besides  these,  there  are  a  good  many  cases  of 
albuminuria  occurring  in  diseases  of  the  blood,  after 
violent  exertion,  after  epileptic  attacks,  and  without 
any  known  cause.  Many  of  the  latter  grouj)  occui- 
only  in  the  daytime  when  the  patient  is  in  an  upright 
position,  and  are  absent  as  long  as  the  patient  lies 
down  (orthostatie  albuminuria);  others  occur  inter-  ' 
mittently  and  sometimes  at  regular  intervals  (cyclic 
albuminuria'). 

Exclude  fever,  circulatory  disturbance,  irritants,  poisons — sucli 
as  cantharides,  turpentine,  carbolic  acid,  and  arsenic  —and  deposits 

'Eabach'areagent:  Picric  acfd,  lOgm.;  citric  acid,  20  gm.;  distilled  water, 
1,000  C.C, 


^ 
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of  blood  or  pus  in  the  uriue,  before  deciding  that  a  case  of  albumi- 
nuria is  due  to  nephritis.  To  exclude  the  cyclic  and  orihostatie 
varieties  is  more  difficult,  and  some  authorities  believe  that  these 
represent  true  nephritis  in  a  more  or  less  latent  stage.  In  genenli 
however,  it  is  a  good  rule  not  to  attribute  albuminuria  to  nephritis 
unless  there  is  other  and  more  convincing  evidence  in  the  physicil 
characteristics  of  the  urine  and  in  the  other  organs  of  the  patient. 
If  the  twenty-four-hour  amount  and  the  specific  gravity  are  approx- 
imately normal,  and  if  the  patient  shows  no  oedema,  no  cardiac  hy- 
pertrophy, no  ursBmic  manifestations,  and  nothing  alarming  in  the 
sediment  of  tlie  urine,  we  should  not  diagnose  nephritis.  I  shall 
discuss  this  point  further  in  the  section  on  the  examination  of  the 
sediment  (see  page  429).  It  will  be  noted  that  practieally  all  the 
types  of  alhaminuria  not  due  to  nephritis  are  transient^  while,  with 
the  exception  of  certain  stages  of  chronic  interstitial  nephritis,  the 
albuminuria  of  nephritis  is  as  permanent  as  the  nephritis  itself. 

JV.    Glurosuria  and  Its  Sifjnijicance, 

For  glucose  in  the  urine  we  need  but  one  qualitative  and  one 
quantitative  test,  viz.,  Fehling's  test  and  the  fermentation  test. 

1.  F('/f/hi(fs  Tfst. — Mix  in  a  test  tube  equal  parts  of  a  standard 
solution  of  co])per  suli)]iate  ^  and  a  standard  solution  of  alkaline  tar- 
tartes,"^  and  add  to  this  mixture  an  equal  amount  of  urine.  Mix 
and  heat  nearly  to  boiling.  The  amount  of  error  entailed  by  boil- 
ing is  slight  and  unimportant,  but  the  only  advantage  of  boiling  is 
a  slight  saving  of  time.  If  sugar  is  present  a  yellow  or  reddish- 
yellow  i)recipitate  occurs,  either  at  once  or  (if  the  amount  of  sugar 
is  very  small)  after  the  urine  has  cooled.  Fehling's  solution  may 
also  he  used  for  quantitative  estimation  of  sugar,  but  it  is  more 
convenient  to  use : 

^  Made  hy  dissolving  'MAW  gin.  pure  CuSO*  in  water  and  then  adding 
CMHMiirh  water  to  make  TWM)  cc. 

"Made  by  dissolviug  173  gm,  Hochelle  salts  and  60  gm.  sodic  hydrate  each 
iu  iino  c.c.  of  water,  mixing  the  two  solutions,  and  adding  water  to  make 
500  CO. 
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2.  The  Feryfientatiua  Test. — Take  the  specilic  gravity  of  tht' 
urine  as  carefully  as  possible.  Pour  six  or  eight  ounces  of  urine 
into  a  wide-mouthed  vessel  and  crumb  into  it  half  a  cake  of  fresh 
Fleischmann's  yeast.  Set  the  flask  aside  in  a  warm  place,  and  after 
twenty-four  hours  test  the  supernatant  fluid  with  Fehling's  solution 
as  above;  if  sugar  is  still  present  fermentation  must  be  allowed  to 
go  on  twenty-four  hours  longer.  As  soon  as  a  negative  reaction  to 
Fehling's  has  been  secured  (whether  in  twenty-four  or  forty-eight 
hours),  the  specific  gravity  of  the  Altered  urine  is  again  taken.  It 
will  be  found  lower  than  before  the  fermentation,  and  for  every 
degree  of  specific  gravity  lost  we  may  reckon  that  0. 23  per  cent  of 
sugar  has  been  fermented  out  of  the  urine.  Thus  if  the  reading 
was  1.040  before  fermentation  and  1.020  afterward,  we  multiply 
the  difference  between  these  readings,  20,  by  0.23,  giving  4.6  per 
cent — ^the  percentage  of  sugar. 

Fehling*8  test  should  be  ajyplied  to  every  urine  exavihied  ;  it  takes 
but  a  minute  or  two.  WJien  it  shows  a  yeUmo  or  red  precijntaiey  the 
fermentation  test  should  also  he  tried  ;  and  if  both  tests  are  positive 
we  shall  run  but  a  negligible  risk  in  sai/irig  that  glucose  is  present. 
From  the  result  of  the  fermentation  test  and  the  twenty-four-hour 
amount  of  urine,  we  can  estimate  the  daily  output  of  sugar  through 
the  urine. 

Permanent  glucosuria  means  diabetes  uiellitus.  Transitory  glu- 
oosuria  may  be  due  to  a  great  many  causes,  among  which  are :  (1) 
Diseases  of  the  liver;  (2)  diseases  of  the  brain,  organic  or  func- 
tional, especially  the  latter;  (3)  infectious  fevers;  (4)  poisons,  es- 
pecially narcotics  (alcohol,  chloral,  morphine)  ;  (5)  pregnancy;  (6) 
exophthalmic  goitre. 

Experimental  ("alimentary")  glucosuria  can  be  produced  in 
many  of  these  same  diseases  by  giving  the  patient  100  gm.  of  glu- 
cose in  solution. 

The  differential  diagnosis  of  the  cause  of  glucosuria  depends  on 
the  recognition  of  one  of  the  above  conditions.  » 


428  PHYSICAL  DIAGNOSIS. 

V,    The  Acetone  Bodies, 

Acetone,  Diacetic  and  Beta-Oxybutyric  Acids. 

1.  Test  for  Acetone, — To  about  one-sixth  of  a  test  tube  of  urine 
add  a  crystal  of  sodium  nitroprusside,  aud  then  NaOH  to  strong 
alkalinity.  Shake  and  add  to  the  foam  a  few  drops  of  glacial  acetic 
acid.     A  purple  color  shores  acetone, 

2.  Test  for  I^iacetic  Acid. — A  Burgundy  red  color  when  a  strong 
aqueous  solution  of  ferric  chloride  is  added  to  fresh  urine  {not  pre- 
viously boiled)  in  a  test  tube.  If  this  reaction  is  well  marked  beta- 
oxy butyric  acid  is  probably  also  present,  but  we  possess  no  clinical 
test  for  the  latter  substance. 

Significance  of  the  Acetone  Bodies. — Diminished  utilization  of 
carboliydrate  food  by  the  body  appears  to  be  the  cause  of  the  ap- 
pearance of  these  bodies  in  the  urine.  This  may  occur :  (a)  Because 
sufficient  carboliydrates  are  not  eaten  (starvation,  rectal  alimenta- 
tion, fevers,  etc.).  {h)  Because  they  are  not  absorbed  (vomiting, 
diarrhoea,  etc.).      (r)  Because  they  are  not  aj^similated  (diabetes). 

VI,    Other  Chemical  Tests, 

The  information  to  be  derived  from  testing  for  indican,  for  the 
amounts  of  urea,  uric  acid,  chlorides,  phosphates,  and  sulphates, 
does  not  seem  to  nie  sufficient  to  justify  the  time  spent.  The  same 
is  true  of  the  diazo  reaction. 

Simon's  lucid  arguments  for  the  value  of  the  indican  test  have 
not  been  borne  out  by  my  experience  with  it  in  diagnostic  puzzles. 
Tlio  tests  for  in-ea  and  uric  acid  are  of  value  only  when  we  possess 
a  knowledge  of  all  tlie  factors  governing  their  excretion,  knowledge 
which  in  elinical  work  we  almost  never  have.  Diminution  or  al>- 
sence  of  the  urinary  chlorides  in  pneumonia  is  not  constant,  and 
occurs  in  many  other  infections  (tyjjhoid,  scarlet  fever,  etc.).  The 
diazo  reaction  is  nearly  constant  in  typhoid,  but  is  occasionally 
found  in  so  many  other  febrile  and  cachectic  states  that  most  clini- 


THE  INTESTINE,   SPLEEN,   KIDNEY. 


429 


cians  have  eeaseil  to  rely  on  it.  Its  value  in  the  jn'ogiiosis  of 
phtliisis  is  slight.  I  believe  that  tlie  general  abandonment  of  the 
tests  for  the  suli)hate8  and  phosphates  will  soon  be  followed  by  the 
abaudoument  of  the  tests  for  urea,  urie  acid,  indican,  and  the  chlo- 
rides. The  use  of  these  tests  gives  the  appearance  of  accuracy  and 
scientific  method  in  diagnosis — the  appearance,  hut  not  the  realitt/. 


VII.  MUrroscopie  Kxaviination  of  Urinary  Se<lunent8. 

Methods. — A  centrifuge  is  convenient,  but  not  necessary.  The 
sediment  should  be  allowed  to  settle  in  a  conical  glass  (see  Fig. 
191),  whence  a  drop  of  it  can  be  transferred  to  a  slide  by  means  of 
a  pointed  glass  pii)ette.  Close  the  upper  end  of  this 
with  the  forefinger  and  introduce  the  pointed  end  into 
the  densest  portion  of  the  sediment;  next  very  slightly 
relax  the  pressui-e  of  the  forefinger  until  urine  and 
sediment  flow  into  the  lower  one-half  or  three-fourths 
inch  of  the  pipette.  Then  resume  firm  pressure  with 
the  forefinger,  withdraw  the  pipette,  wipe  tlie  outside 
of  it  dry,  put  Its  point  upon  a  microscopic  slide,  and  fuj.  lUi.-tvn- 
again  slightly  relax  the  pressure  of  the  forefinger  so  uriVwsedl- 
as  to  let  a  small  drop  of  urme  and  sediment  run  out  ments. 
upon  the  slide.  Cover  this  drop  with  a  seven -eighths 
inch  cover  glass,  and  examine  it  with  a  Leitz  objective  No.  5  or 
Zeiss  DD. 

The  arrangement  of  the  light  is  most  important.  The  iris  dia- 
phragm should  be  closed  until  one  can  just  distinguish  the  outlines 
of  the  cells  and  other  objects  in  the  field.  If  more  light  is  ad- 
mitted the  pure  hyaUne  casts  will  be  invisible. 

Results. — The  objects  of  chief  importance  in  tlie  sediment  ai-e ; 
(a)  Casts;  (6)  cells;  (c)  crystals;  (e/)  animal  parasites  or  their 

eggs. 

1.  Casts. — Casts,  or  moulds  of  the  renal  tubules,  may  be  homo- 
geneous and  traiispai*ent  (hyaline.  Fig.  192,  i)  or  may  have  attached 
to  this  matrix  a  variety  of  gramdes^  cells,  crystahy  or  fat  drops. 
According  to  the  variety  of  passengers  carried  down  from  the  kid- 
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aey  on  the  casts,  we  call  theiu  granular,  brawnngranular,  ttUnim, 
blood,  fatty,  or  eryiist 
bearing  casts  {see  Fig. 

192,  2  and  3,  aod  F«. 

193,  1,2,  J,  and  4). 
Dense  or  highly  rr 

fraetiU  easU,  colorlea 
or  straw  colored,  an 
occasionally  sees,  and 
are  often  given  a  nr 
riety  of  names  qnitt 
unjustified  by  anj 
knowledge  of  tJieii 
composition  (e.j., 
"  waxy,"  '  "  fibrinous," 
etc.). 

From  Btrands  o( 
mucus,  foreipii  bodie.",  and  other  sources  of  errav,  truf  i'hsM  may 
be  distinguished  by  the  fol- 
lowing traits: 

((()  Their  sides  are  par- 

Ulltfl. 

(/')  One  end  is  rounded; 
soun'tiiut'S  iKitli  ends. 

Reil  riirpiisrlen  mid  other 
ecl/s  upon  casts  are  to  be  rec- 
ognized—tlie  former  by  the 
size,  shaiie,  and,  if  fresh,  by 
their  color  (pale  straw)  |  the 
latter  by  the  presence  of  a 
tuieleus. 

F'lt    drojis  are  spherical 

'  Srntic  dcnst',  refmclilocusts 
give  t; 
tliis  dc 


granulAT  cuU :  ^,  cellular 


iodiciite  amyloid  kidoeya  and  lias  no  koown  clinical  signlfi 
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and  very  highly  refractile,  so  that  they  seem  to  haw"  a  black  line 
at  their  periphery. 

Cryiftals  can  be  recognized  by  their  angles.  They  are  of  no  im- 
portance. 

Other  bodies  on  casts  are  called  granules, 

SiONiFicAxcE  OP  Casts. — Casts  may  occur  in  health  (unless  we 
choose  to  class  muscular  fatigue  as  disease)  as  well  as  under  any  of 
the  conditions  giving  rise  to  albuminuria  (see  page  425j.  They  are 
usually  more  numerous  in  nephritis  than  in  most  other  conditions. 
Any  type  of  cast  may  occur  in  any  tyjic  of  nej)hritis,  but 

Cellular y^  blood,  and  bromMjraiiular  casts  are  most  often  found 
in  aetUe  nephritis. 

Fatty,  highly  refracting,  or  dense  casts  most  often  predominate 
in  chronic  glomerular  nephritis  ("diffuse"  or  " i)arenchymatous " 
nephritis). 

Hyaline  and  granular  casts  may  occur  in  any  type  of  nephritis 
and  in  many  other  conditions  (fatigue,  renal  stasis,  etc.).  In  the 
urine  of  persons  over  fifty  years  of  age  the  presenc^o  of  a  few  hya- 
line and  granular  casts  has  no  known  clinical  signiticance,  and  may 
probably  be  considered  physiological. 

Periods  occur  in  the  course  of  many  cases  of  chronic  interstitial 
nephritis  when  no  casts  can  be  found.  If  any  occur  they  are  usually 
of  the  hyaline  and  fine  granular  types. 

2.  Free  Cells  in  Urinary  Sediment.  A.  Kirognltion. — The  pres- 
ence of  macroscopic  pus  or  blood  already  alluded  to  may  be  veri- 
fied by  the  microscope. 

(a)  Fresh  red  cells,  lately  freed  from  tlie  blood-vessels,  preserve 
their  straw-yellow  color.  Their  presence  ])oints  to  the  recent  effu- 
sion of  blood,  probably  from  the  bladder,  urethra,  or  renal  j)elvis. 

(h)  Abnormal  blood,  decolorized  and  shadowy  red  discs,  can  be 
recognized  with  practice  by  their  size  and  shape.  AVe  may  infer 
that  they  have  remained  some  tune  in  the  urine  and  have  probably 
come  from  the  kidney. 

'  "Cellular  "  is  a  better  term  than  "epitlieh'al."  since  we  have  no  marks  for 
recognizing  renal  epithelium  or  for  distiuj^uisliiug  u  renal  cell  from  a  lym- 
phocyte. 


432  PBYSICAL  DIAONOSIS. 

(f)  I'uH  is  easily  i-ecogitizeil  as  a  rule  by  tlie  jireseiict;  uf  the 
familiar  polyiuorp1iou»  nucleus  in  most  of  ttie  cells.      Should  duubt 
avise,  a  drop  of  dilute  acetic  acid  allowed  to  nin 
under  the  cover  glass  will  sharpen  the  outliiiea        (    n^  9    ^ 
of  the  nuclei  and  facilitate  their  recognition.  0    /P  Vftl 

(d)  Spermatozoa  (see  Fig.  194)  are  often  seen      1^^  //q    TO 
ill  the  urine  after  coitus  or  nocturnal  emissions.  P  y  ^ 

I'hey  are  of  no  importance,  except  that  when  0  /)  (T  [^ 
ap[ieariiig  in  the  urine  of  females  they  may  afford  A  ^^_j  L  0 
valuable  niedieo-legal  evidence.     They  are  easily  •   r  \ 

i-ecogiiized  by  their  size  and  sliape.  kib.im.— ^mnuaiB. 

(f )   Other  vaiietieB  of  cells  need  not  be  differ- 
entiated, since  almost  any  of  tlie  varieties  utiually  described  (ityva- 
Moun,  itpiiidle-shapfd,  eaudale,  etc. )  may  cuiiie  from  any  part  uf  the 
urinary  tract.      Renal  cells  are  not  recognizable   by  our  present 
methods  of  examination. 
^^^   ,  Any   of    the    urinary  cells 

A  ^G  -   ■*'  maycontainfatdrops,  butthece 

ij'X      4^  '■;».'*lfV^'  -,  have  no  special  diagnostic  sig- 

'W\)    ^%  ♦  ^-V    *■"    "^'f  nificance. 

"'  ^i^'^^^  -    "^  ^-     i»'fn»'''f"tioH.  —The 
^*.-A^£!'*'^^         significance  of  large  qnantitiM 

*  '  -    .     .  -       n      ijeeii     discussed 

When  recogniial>t« 
microscoite  tlifv 
Q  diagnostic  value, 
e  presence  of  large  nuui- 
W^  ^E-r%J  ■•'  ''*'''^  '^^  fxWs  not  coming  froui 

■v^  ■  (^jjg    blood- vessel  a   (squamous, 

ri.i,  iiifl.-  .rwtata  of  Triple  m»[*«i«  <Prti"i   ai.it.dk-BhaiK'd,  etc.)  is  usually 

and   Aiiiuiiinluui   Irali;    Imiiall   sirfier™  Willi       '  t       i  /    -  — '■.— — j 

■Muwi.  associated  with   cystitis,   pro- 

vided the  accidental  admixture 
of  vaginal  detritus  is  excluded.  Pyelitis  and  i-enal  su|ipii rations 
may  fill  the  sediment  with  similar  («lls,  and  only  by  other  methods 
of  examination  (i-ystoscopy,  uivteral  catheterization)  ami  by  tak* 
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ing  account  of  all  the  facts  in  the  ease  can  the  difFereutiation  be 
made. 

3.  Crijgtnh  in  IJrinarij  Sediments  (see  Figs.  195,  190,  and  197). 

— The  vavieties  oftenest  seen 

Q       M^*   >k^  are;    («)   Triple    phosphate 

-^-*C*,  ^*^  *C7~>  (ainmoniacal urine, cystitis); 

*  J     jr^  -^  %   *^    "  *  -U  ""^   *^*»  ■^'^  °'  these  varieties  are 

"*  ^•■^M    lai'^jf  X     colorless  except  the  uric-acid 

crystals,  which  are  usually 
light  01'  dark  yellow  oi-  yel- 
lowish-biown. 

None  of  these  have  much 
**^hJ*'*"      a^^*^  significance     in      diaguosia. 

^       V  The  first  two  merely  confirm 

Fid.  i9«.-crTst»iii  ot  Uric  Arid  (whet»inne*http«n   the  evidence  of  urinarv  (le- 

wUli  CUcic  OiitatB  (imall  ocl«b«i1r«l>  and  Aiiinr.  .  .  ,  „       "i 

[dHuaUntte^  Composition    (usually  from 

cystitis)  afforded  by  the  re- 
Etction,  turbidity,  and  odor  o£  the  urine. 

Vric-acid  crystals,  if  present  in  great  numbers  in  the  urine  when 
passed,  suggest  the  search  for 

macroscopic     masses    (gravel)  j^  ~ 

and  for  other  evidence  of  i-enal      /C^  f 
Btone,  but  as  a  rule  they  are  of 
no  importance.  [J       i 

The  same  may  be  said  of         /S 
calcium  oxalate.     Oxaluria  is    ^^  C 
one  of  the  most  persistent  bug-    ^    ^  _ 
bears   of   the  medical  profes-    «'         | 
sion,  but  it  is  utterly  harmless    w   ^ 
except  in  the  rare  cases  in  which 

it     accompanies      macroscopic  no.  im.—ciiicn-oxainw  crystals. 

gravel  and  points  to  renal  stone. 

4,  Animal  parasites  or  their  eggs  are  occasionally  found  i; 
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niiite,  with  or  vittioat  luematoiia  and  endence  of  cystitis  (see  Rgi. 
198  and  199> 


Sum  Ilia  ri/  n/fhf  t'riwiri/  Plrtnnn  Moitf  Vsffnl  in  JUayuoni*. 

Asiile  from  jtali/uriit,  ofi;/iiriitf  hirmatiii-in,  ami  jii/iiriu,  whifh 
liavi'  already  bfeii  i1i.'i«iisse<l,  tiio  mnst  ii)iiK>rt>mt  eimditioos  in 
w'liich  tlie  uriiie  gives  valuable  iliagiHistic*  eviilf  iice  are : 
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1.  Cyifi'i'n.—Unm'  passod  fi-cinu'ntlv,  jiaiiifiiHy,  aiul  in  small 
aiuouiits.  Ttirbiil,  iiinmuiiiu<>:i1 ,  itii<!  ol^'i'iisiv:  <  iitU-r  tin-  earlifst 
stages).     Much  pus  anil  many  otiici'  ct-Us  ai^  t'ouml  in  the  neili- 


uieiit,   with  biiflteria,   tii|ile    iihdSjihate    nryshilB,  ,  ami   nMniqihoiis 
clebriM. 

2.  Amte  Xf/ifirifis  (or  acute  exacerbations  in  clLi'diiii-  easfis). — 
Scanty,  lieavy,  highly  albiiiiiiiious  urine,  ol'ten  Wooiiy  anil  cimtain- 
iiig  ill  the  seilitiieiit  vmr/i  /./-W  ami  many  cells,  five  <iv  oii  casls. 
Other  varieties  of  casts  ow-nr,  but  are  n.it  eliaraeteristie.  In  con- 
valescence the  urine  Iweunies  almmlant  and  of  light  weight,  and 
the  other  abnoniiiilities  gradually  disajJiieiii-. 

3.  Chroii'ir  lihrn-Ki-iihii'  yrpliriliK  ("  ]iarenebymatou3  ").— The 
urine  is  rather  scanty,  pale,  and  of  light  weight  (l.(l|i'-1.01«, )  with 
a  large  amount  of  albumin  and,  in  the  sedinient,  imir/,  fut—iiae. 
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in  cellfly  and  on  casts.  Also  found,  but  not  characteristic^  are  all 
the  other  varieties  of  casts.  If  death  does  not  ensue  within  eigh- 
teen months,  the  urine  is  apt  to  assume  the  characteristics  of  the: 
4.  Contracted  kidney  (primary,  secondary,  or  arterio-sclerotic), 
with  polyuria  (often  several  quarts ;  urine  especially  abundant  at 
night),  low  specific  gravity  (1.010  or  less).  Traces  of  albumin  and 
a  few  hyaline  and  granular  casts  occur  steadily  or  intermittently. 


r 


CHAPTER  XXI. 

THE  BLADDER,  RECTUM,  AND  GENITAL  ORGANS. 

The  Bladder. 
Incidence  of  Bladder  Disease. 

(Massachusetts  General  Hospital,  1870-1905.) 

Cystitis 829  cases. 

Stone 538    " 

Cancer 57    ** 

Papilloma 20    " 

Tuberculosis 48    " 

Da>ta. 

Distentiony  tumor ^  the  urine j  and  the  results  obtained  by  cystoa- 
copi/,  by  catheterization,  and  by  sounding  for  stone  furnish  most  of 
our  direct  evidence  in  bladder  disease.  Pain  in  the  bladder  or  near 
the  end  of  the  penis,  and  frequent,  painful  micturition  with  vesical 
tenesmus  or  straining,  are  common  symptoms  in  various  lesions  of 
the  organ,  and  direct  our  attention  to  it,  though  they  do  not  indi- 
cate the  nature  of  its  trouble. 

/.   DistentioJi  of  the  Bladder, 

In  the  male,  distention  is  often  wholly  unknown  to  the  patient, 
and  may  be  accompanied  by  frequent  acts  of  urination,  especially 
in  prostatic  obstruction.  A  distended  bladder  is  readily  recognized 
by  palpation  as  a  smooth,  round,  firm,  symmetrical  tumor  in  the 
median  line,  above  the  pubes.  The  tumor  is  diUl  on  percussion,  and 
in  slight  degrees  of  distention  this  dulness  above  the  pubes  may  be 
the  only  physical  sign  obtainable.  In  marked  cases,  which  are  al- 
most invariably  in  males,  the  distended  bladder  may  reach  to  the 
navel  or  even  above  it,  and  the  beginner  is  usually  astonished  at  its 
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dimensions  and  its  firm,  reeistant  sutface  (see  Fig.  200).  Diagnoa 
rests  on  the  infrequency  of  other  tumors  of  this  region  in  men  and 
on  the  result  of  catheterization  or  Biipmpubic  aspiration.  In  femiln 
a  history  of  failui'H  to  pass  urine  almost  invariably  makes  the  diig- 
iiosis  obvious,  though  oci;a8ioiiany  after  operations  distention  of  tlie 
bladder  and  ditbbling  of  urine  may  go  bother  in  women,  as  tbej 
so  frequently  do  in  men. 

'Die  commonest  causes  of  distended  bladder  are : 

(1)  Prostatic  l»ypertroi)hy,  alone  or  combined  with 

(2)  Old  strictures  of  the  urethra. 
Less  common  are : 

(■^)  Spasm  of  tJie  ui-etlira  in  gonorrhoea. 
(4)  Acute  pi-ostatitis. 

(o)  J'aralysis  of  the  bladder,  from  disease  or  injnry,  after  oiwra- 
tiou,  and  in  fevers. 

(0)  Tunior  or  stone  near  the  neck  of  the  bladder. 
The  fliiigiiosis  of  the  cause  of  distention  rests  on  the  history,  the 
result  of  attempts  at  eatheteriza- 
tiun,  the  rectal  examination,  tlitt 
condition  of  the  urine,  and  the  phy- 
sical signs  in  other  jmrts  of  the 
IhxIv.  a  long  history  of  frequent 
micturition,  esjwcially  at  night,  in 
an  old  man,  an  obviims  enlarge- 
ment of  the  pi-ostate  felt  by  rectum, 
and  the  jiassage  of  auiiuonin<-al 
iirini'  fuggest  jirostnlii:  obstmrtion. 
The  in  fun  nation  obtained  during 
the  passage  of  a  catheter  usually 
elinchcs  the  diagnosis. 

Afiiter'-ienli'iii,  with  no  ju'evioiis 
history  of  freqnent  iiiicturitiun  or  fonl-snicUinj;  nrim'  in  a  young  nr 
Hiiddle-a<,'i>d  man,  vho  has  had  i^otiiMviia'a  and  may  or  niay  ni't 
have  noticed  a  diniinntimi  in  tin.'  sine  of  tJie  stu-am  of  urine  ]>a3Sfii, 
suggests  a  imllir-l  sh;'>-f»n.     The  catheter  deciil.-s. 

Sji'iniH -f  th'f  iir--//ii-"   may  occur  in  acute  gonorrhcta,  mid  prt)- 
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duces  a  retention  which  may  often  be  overcome  by  hot  poultices  and 
eneniata.  The  history  and  the  effects  of  treatment  suggest  the 
cause  of  the  retention. 

Acute  prostatitisy  as  a  cause  of  retention  following  gonorrhoea, 
is  suggested  by  pain  and  tenderness  in  the  perineum ,  jminful  defe- 
cation  J  fever,  perhaps  chills,  and  a  hot,  tender  prostate  felt  by  rec- 
tum.    Abscess  may  form  and  discharge  by  urethra  or  rectum. 

Paralysis  of  the  blailderj  as  a. cause  of  retention,  is  usually  obvi- 
ous from  the  history  and  from  the  evidence  of  disease  of  the  spinal 
cord,  or  of  operation  and  semicomatose  states  (as  in  fevers  and 
shock). 

Tumors  of  the  bladder  are  suggested  by  intermittent  ha^maturia 
with  vesical  irritation,  and  confirmed  by  cystoscopic  examination. 

IL    The  Urine  as  Evidence  of  Bladder  Disease. 

This  has  been  described  above  (page  435).  Cystitis,  acute  or 
chronic,  usually  gives  characteristic  evidence  of  itself  in  the  urine, 
and  suggests  thereby  the  ])ossibility  of  gonorrhoea,  of  vesical  stone, 
of  prostatic  or  other  obstruction  to  the  outflow,  and  of  vesical  tu- 
berculosis. When  a  urine  like  that  of  chronic  interstitial  nephritis 
occurs  with  chronic  prostatic  obstruction,  the  relief  of  the  obstruc- 
tion is  necessary  if  we  are  to  prevent  j)rogressive  development  of 
cirrhotic  kidney  from  back  pressure. 

Frequent  micturition  is  much  commoner  and  less  significant  in 
women  than  in  men.  All  sorts  of  "  nervousness  "  and  emotional 
strain  produce  this  symptom  in  women,  independent  of  any  demon- 
strable source  of  irritation  in  the  urinary  tract.  Aside  from  these 
conditions  the  symptom  is  oftenest  met  with  in : 

(a)  Cystitis^  with  characteristic  changes  in  the  urine. 

(J>)  Prostatic  obstruction ^  with  evidence  of  retention. 

(c)  Gonorrhc^ay  with  evidence  of  this  disease. 

(d)  Paralysis  of  the  bladder  (see  above). 

(«)  Overconcentration  of  the  urine  (estimated  by  the  color  and 
specific  gravity). 

Ill,   Stone  in  the  Bladder, — Pain  near  the  end  of  the  ])enis,  espe- 
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cially  at  the  end  of  micturition  and  aggravated  by  jolting  or  active 
motion^  frequent  urination,  especially  in  the  daytime,  sudden  inter- 
ruption of  the  stream  of  urine,  and  hsematuria  at  the  end  of  micturi- 
tion, are  the  most  frequent  symptoms  of  stone,  especially  if  they 
occur  in  boys.  In  old  men  stone  may  be  wholly  without  character- 
istic symptoms,  and  at  any  age  the  symptoms  can  never  do  mote 
than  suggest  the  possibility  of  stone  and  the  advisability  of  search- 
ing for  it  systematically  with  a  proper  sound. 

IV,  TubercidosU  of  the  Bladder, — Cystoscopy  and  the  recogni- 
tiou  of  tubercle  bacilli  by  animal  inoculation  are  the  only  reliable 
means  of  diagnosis.  A  chronic  cystitis  in  a  young  or  middle-aged 
person,  especially  with  an  acid  urine,  is  suggestive. 


The  Rectum. 

It  is  not  and  should  not  l)e  a  part  of  routine  physical  examina- 
tion to  examine  the  rectum.  The  commonest  conditions  which  call 
for  such  investigation  are : 

(f7)  Hemorrhage  at  stool. 

(i)  The  protrusion  after  defecation  of  sometliing  which  is  not 
easily  returned  ("piles"). 

(c)  Painful  defecation  or  pain  in  the  region  of  the  rectum  at 
other  times. 

(r7)  The  presence  of  an  ulcer  or  sinus  near  the  rectum. 

{e)  Habitual  constipation,  not  explained  by  lesions  elsewhere. 

(/)  Intestinal  obstruction. 

(y)  Suspected  appendicitis. 

(//)  Suspected  prostatitis,  prostatic  tumor  or  obstruction,  or  ilis- 
eases  of  tlie  seminal  vesicles. 

(/)  Pelvic  symptoms  in  women  with  tight  hymen. 

The  diseases  of  the  rectum  wliich  we  are  especially  on  tlie  look- 
out for  are:  (1)  Heinorrhoids;  (2)  fissure  of  the  anus;  (3)  ischii>- 
reetal  abscess;  (4)  fistula  in  ano;  (5)  cancer  of  the  rectum.  Less 
common  are:  (G)  i)ruritus  aiii;  (7)  prolapse  of  the  rectum;  (8) 
ulceration  or  stricture  of  tlie  rectiun. 
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Methods, 

For  most  examinations  the  finger  suffices.  It  should  be  covered 
by  a  thin,  rubber  finger-cot,  greased  with  vaseline,  and  should  be 
introduced  slowly  and  gently  while  the  patient  strains  down  as  dur- 
ing defecation. 

The  examining  finger  should  note  the  presence  of  abnormal 
prominences  or  resistance  (piles,  tumors)  in  any  part  of  the  rectum, 
of  tender  spots  (ulcer,  abscess),  and  strictures.  The  shape  and  size 
of  the  prostate  gland,  its  consistence,  and  the  presence  or  absence 
of  tenderness  in  it  are  of  importance.  The  normal  seminal  vesicles 
can  be  felt  if  distended.  If  they  are  hard  and  nodular,  tuberculosis 
should  be  suspected. 

High  up  on  the  right  side  the  finger  may  touch  a  tender  spot  if 
an  inflamed  appendix  is  near  the  pelvic  brim. 

In  women  the  uterus,  especially  if  retroverted,  may  be  easily 
felt,  and  most  of  the  other  details  of  pelvic  examination  (see  below, 
page  447)  can  be  more  or  less  clearly  made  out. 

For  higher  and  more  thorough  examination  a  cylindrical  specu- 
lum and  a  head  mirror  should  be  used,  with  the  patient  in  the 
knee-chest  position. 

Hemorrhoids. — The  diagnosis  of  external  hemorrhoids^  which 
can  easily  be  brought  outside  the  anus,  is  made  at  a  glance.  Inter- 
nal hemorrhoids  ai-e  best  seen  with  a  rectal  speculum,  and  may  re- 
semble the  external  or  may  consist  of  "  bright  red,  spongy,  granular 
tumors,  rarely  larger  than  a  ten-cent  piece,  and  situated  high  up  in 
the  rectum ''  (ncevoid  piles). 

Fissure  of  the  anus  is  often  connected  with  a  small  ulcer  and 
with  oedematous  folds,  which  resemble  an  external  pile  but  are 
much  more  tender.  On  separating  these  folds  the  fissure  comes  into 
sight.     It  produces  severe  pain  during  and  after  defecation. 

Ischio-rectaZ  abscess  presents  near  the  anus  the  orduiary  signs  of 
abscess,  but  may  open  either  within  or  outside  the  rectum  and  re- 
sults in 

Fistula  in  anoj  which  is  a  sinus  beside  the  rectum,  opening  in- 
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ternally,  externally,  or  iii  both  directions.  It  may  be  very  toifeaoDs 
and  need  examination  with  speculum  and  probe.  Tuberculosis  is 
always  to  be  sus])ected  in  such  tistulse. 

Cancer  of  the  rectum  is  suggested  by  the  occurrence  of  recta' 
pain  during  defecation,  with  blood  in  the  stools  and  alternating 
diarrhoea  and  constipation,  usually  with  some  pallor  and  emacia- 
tion, in  persons  past  middle  life.  Owing  to  neglect  of  a  thoroagh 
examination  many  cases  are  at  first  mistaken  for  piles. 

The  examining  finger  reaches  a  hard,  ulcei-ating  mass  high  up, 
as  a  rule,  in  the  i*ectum.  It  may  be  easier  to  reach  if  the  patient 
stands  or  squats  and  strains  down  during  examination. 

From  tuberculous  or  benign  stricture  with  or  without  ulceration, 
and  from  benign  villous  growths,  it  may  be  imi)os8ible  to  distin- 
guish cancer  without  histological  examination  of  an  excised  piece. 
Tumors  of  the  prostate  are  always  on  the  anterior  wall  of  the  rec- 
tum and  practically  never  ulcerate. 

The  Male  CtKxitals. 

Routine  oxaniination  of  the  male  genitals  includes  investigation 
of  tlio  penis  for  the  i)resence  of : 

(a)  Urethral  discharge  and  its  consequences. 
(I))  Chancre. 
((•)  Chancroid 

(d)  Balanitis. 

(e)  Phimosis  or  ])araphimosi8. 
(/)  Periurethral  abscess. 

(//)  ^Fal formations. 
(//  )  Caneer. 

In  tlu^  testes  and  scrotum  we  look  for; 
((f)  Epididymitis  (gonorrhnpal  or  tuberculous). 
(/>)  Orchitis  (traumatic,  syphilitic,  tul)erculous,  after  mumps  and 
other  infections). 

(r)  Tunnjrs  of  the  testis  (cancer  or  sarcoma). 
((I)  Hydrocele  and  haematocele. 
(e)  Varicocele. 
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(/)  Scrotal  hernia. 

(ff)  Absence  of  one  or  both  testes. 


27ie  Fenis. 

Urethral  discharge^  if  not  obvious,  may  often  be  brought  to  light 
by  "  stripping  "  the  urethra  forward  from  the  prostatic  region  to  the 
meatus.  If  Gram's  stain  brings  out  an  intracelhilar,  decolorizing 
diplococcus  in  the  exudate,  there  is  no  reasonable  doubt  of  the  pres- 
ence of  gonorrhoea. 

Chancre  ("hard  sore"),  the  primaiy  syphilitic  lesion,  is  a  super- 
ficial, painless,  indolent  ulcer  with  an  induntted  bnse  and  a  scanty 
serous  discharge.  It  is  usually  round  or  oval  and  sliarply  deniarked 
from  the  surrounding  tissue  by  elevated  edges.  It  is  rarely  multi- 
ple. Painless,  hard,  non-suppurating  buboes  accompany  it.  The 
glans  and  the  inner  surface  of  the  prepuce  are  the  commonest  sites. 

Chancroid  ("soft  sore")  is  like  any  other  painful,  superficial 
ulcer  without  induration,  irregular  in  shape,  often  multiple,  and 
with  abundant  discharge.  A  single,  painful  bubo  accompanies  it  in 
about  one-third  of  all  cases. 

Balanitis  (inflammation  of  the  surface  of  the  glans  ])enis),  usu- 
ally gonorrhoea],  has  the  ordinary  signs  of  inflammation ;  it  often 
spreads  to  the  inner  surface  of  the  prepuce. 

Phimosis  is  a  contraction  of  the  orifice  of  the  prepuce,  so  that  it 
cannot  be  retracted  to  uncover  the  glans.  May  be  hereditary  or 
the  result  of  gonorrhoea. 

In  paraphimosis  the  prepuce  is  caught  behind  the  glans  i)enis  so 
that  it  cannot  be  brought  forward.  Great  oedema  of  the  neighbor- 
ing parts  usually  results. 

Peri'Urethral  abscess,  usually  a  complication  of  gonorrhoea,  ap- 
pears as  a  small,  tender  swelling  on  the  under  surface  of  the  ure- 
thra. 

Malformations  are  chiefly  hyposjMidias  or  congenital  deticien(*y  of 
some  portion  of  the  lower  wall  of  the  urethra,  and  epispadias  (rare), 
a  similar  deficiency  in  the  upper  wall.  A  short,  downward  curved 
penis  is  often  associated  with  hypospadias. 
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Cancer  of  the  penis  attacks  the  foreskin  or  the  glans,  and  hu 
the  usual  chai-acteristics  of  epithelioma  elsewhere. 

The  Testes  and  Scrotum, 

Acute  epididymitis y  usually  a  complioation  of  gonorrhoeai  appetn 
as  a  hot  and  tender  swelling  behind  the  testis,  often  preceded  by 
tenderness  along  the  spermatic  cord.  Acute  hydrocele  may  accom- 
pany it. 

Chronic  epidldt/mitiSf  usually  tuberculoiiSj  is  painless  and  insid- 
ious in  onset,  and  produces  a  hard,  irregular  enlargement  low  down 
behind  one  or  both  testes,  to  which,  however,  the  process  is  apt 
soon  to  spread.  Caseation  and  involvement  of  the  skin  later  pro- 
duce a  suppurating  sinus,  which  is  often  the  first  thing  to  bring  the 
patient  to  a  physician. 

Acute  orchitis  is  often  due  to  a  blow,  to  gonorrhcea,  or  to  mumps. 
The  testis  is  symmetrically  swollen  and  tender,  but  suppuration 
rarely  follows. 

Chronic  orchitis j  often  si/phUitic,  is  slow,  painless,  and  maybe 
accidentally  discovered  as  a  sliglitly  irregular  induration  of  the 
testes  witli  little  if  any  increase  in  size.  Ulceration  and  fistulae  are 
rare  in  the  syphilitic  form,  common  in  the  tuberculous. 

Cancer  of  the  testis  may  appear  at  any  age.  It  is  soft,  almost 
fluctuating,  and  grows  very  rapidly,  soon  involving  and  i)erforat- 
ing  the  skin,  so  as  to  ])roduce  an  offensive,  fungous,  granulating 
outgrowth  wliicli  easily  bleeds.     The  inguinal  glands  are  involved. 

Sarcoma  of  the  testis,  commonest  at  puberty,  produces  a  paiuless, 
uniform  enlargement,  and  may  reach  great  size.  It  may  resemble 
liydrocele  or  lueniatocele  and  be  mistaken  for  the  latter,  especially 
for  an  old  effusion  in  a  thickened  sac  (see  below). 

Diagnosis  depends  on  rapid  growth,  the  entire  absence  of  trans- 
liiconcy,  the  tendency  to  adhere  to  the  skin  and  to  present  uue<iual 
resistance  in  different  portions  (Jacobson).  Incision  should  be 
made  in  all  doubtful  oases. 

Hijdroeelv,  an  accumulation  of  serous  fluid  in  the  tunica  N'agi' 
nalis,  may  depend  on  trauma  or  on  an  acute  epididymitis  or  orchi 
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tis,  but  is  usually  chronic  and  of  unknown  cause.  It  may  be  con- 
genital and  communicate  with  the  peritoneal  cavity  or  form  part  of 
a  general  dropsy  in  heart  or  kidney  disease. 

Examination  shows  a  smooth,  tense,  fluctuating  tumor,  without 
impulse  on  cough,  usually  without  pain,  tenderness,  or  any  sign  of 
inflammation,  and,  above  all,  translucent  if  examined  with  a  hydro- 
scope  tube  or  in  a  dark  room  with  a  candle. 

If  the  fluid  is  opaque  or  bloody,  or  if  the  tunica  is  thickened, 
there  may  be  no  translucency  and  diagnosis  may  be  impossible 
without  puncture.  The  testis  lies  behind  the  eifusion  and  near  its 
lower  end. 

Hcematocele  usually  follows  injury  and  produces  a  heavy,  opaque, 
non-fluctuating  tumor,  which  may  closely  resemble  sarcoma  unless 
the  history  and  evidence  of  trauma  are  clear.  Incision  or  puncture 
should  decide. 

Varicocele  J  an  enlargement  of  the  veins  about  the  spermatic  cord 
and  vas  deferens,  is  easily  recognized  as  a  mass  of  tortuous,  worm- 
like  vessels,  generally  in  the  left  side  of  the  scrotum. 

Scrotal  hernia  is  usually  reducible,  tympanitic  on  percussion, 
and  gives  an  impulse  on  coughing.  If  it  consists  largely  of  omen- 
tum it  will  be  dull  on  percussion.  The  history  of  the  ease  and  the 
progression  of  the  tumor  from  above  downward  usually  make  its 
origin  clear. 

Absence  of  one  or  both  tester  from  the  scrotum  should  direct  our 
search  upward  to  the  inguinal  canal,  since  a  retained  testis  may  be 
the  seat  of  troublesome  inflammation  or  of  malignant  disease.  (For 
examination  of  the  seminal  vesicles,  see  the  Eectum,  page  441.) 

The  Female  Genitals. 

Methods. 

Inspection  of  the  external  genitals  is  easy  if  the  parts  are  prop- 
erly exposed  by  a  satisfactory  position  and  a  good  light.  Intravag- 
inal  inspection  needs  a  speculum  (Sims'  bivalve)  and  usually  an 
assistant  to  hold  it. 
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Palpation  should  always  be  bimannal,  the  left  forefinger  in  the 
vagina  (or  in  the  rectum  if  the  hymen  is  narrow),  the  right  hand 
above  the  symphysis  pubis.  The  proper  co-operation  of  the  hands 
is  hard  to  describe  and  depends  on  practice.  The  pressure  of  the 
external  hand  helps  to  bring  the  pelvic  organs  within  reach  of  tbe 
examining  finger  in  the  vagina.  Unless  the  organs  can  be  thus 
grasped  or  balanced  between  the  outer  and  inner  handsi  no  satisfac- 
toiy  examination  is  possible.  Tenderness  may  prevent  this  or  ren- 
der an  anaesthetic  necessary,  but  gentleness  and  the  avoidance  of 
any  sudden  or  rapid  motions  do  much  to  facilitate  the  examination. 
The  left  hand,  in  making  its  way  into  the  upper  parts  of  the  vagi- 
nal vault,  sliould  press  only  on  the  perineum,  avoiding  the  legicm 
of  the  clitoris.  It  is  astonishing  how  much  pressure  can  be  borne 
without  pain,  provided  it  is  exerted  gradually  and  upon  the  peri- 
neum only.  Many  examiners  find  it  advantageous  to  rest  the  left 
foot  upon  a  stool,  with  the  left  elbow  on  the  knee. 


Lesions, 

I.  In  the  EXTERNAL  GENITALS  One  looks  for  some  of  the  same 
lesions  already  described  on  page  442,  viz.,  chancre,  chancroid,  local 
inflammations,  and  tumors.  Only  the  commonest  and  most  impor- 
tant lesions  will  he  mentioned  here. 

(a)  In  young  children  a  suppurating  vnlvo-va^ initio ^  usually 
gonorrliwal,  but  non-venei'eal,  is  easily  recognized  by  the  abundant 
purulent  discharge. 

(Jj)  Loral  eczema,  often  red  and  angry,  is  commonly  the  result 
of  the  irritation  of  diabetic  urine. 

(c)  Varicose  veins  and  oedema  of  the  vulva  are  common  in  preg- 
nancy and  occasionally  result  from  large  pelvic  tumors. 

(d)  Itiqjtured  2>^rineujn,  with  more  or  less  protrusion  of  the  vag- 
inal walls,  carrying  with  it  the  bladder  (cystocele)  or  rectum  (recto- 
cele),  is  readily  recognized  if  the  normal  anatomy  of  the  parts  is 
familiar. 

(e)  2'he  ht/nien  may  be  Imperforate  with  retention  of  menstrual 
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fluid,  or  tender,  irritated  remains  of  it  after  nipture  may  cause  pain 
and  need  removal. 

(/)  Ui't!ihrnl  carufwle  (a  small  vascular  papilloma  at  the  en- 
trance of  the  urethra)  is  a  bright  red  excrescence,  usually  the  size 
of  a  split  pea  or  smaller.  It  may  cause  no  symptoms  or  may  pro- 
duce irritation,  especially  during  micturition. 

(^)  Small  abscesses  of  the  glands  within  or  around  the  urethra 
may  cause  pain  in  coitus  or  during  nucturition. 

II.  The  Uterus. — Only  the  commonest  lesions  will  be  dealt 
with  here,  viz. : 

1.  Laceration  and  "  erosion  ^'  of  the  cervix. 

2.  Malpositions  of  the  organ. 

3.  Endometritis. 

4.  Cancer  of  the  uterus. 

6.  Fibro-myoma  of  the  uterus. 

1.  (a)  Laceratwns  of  the  cervix  following  childbirth  are  very 
common  and  frequently  produce  no  symptoms.  They  are  readily 
recognized  by  inspection  and  palpation,  and  are  often  combined 
with: 

(b)  ^^  ErosionSy"  an  ulcerated,  raw  surface  at  and  around  the  os 
uteri,  with  or  without  the  formation  of  small  cysts.  At  times  the 
OS  assumes  a  warty,  irregular  appearance,  8up;gesting  cancer,  from 
which  it  can  be  distinguished  only  by  histological  examination  of  an 
excised  piece. 

2.  (a)  Malpositions  (backward  or  forward)  may  involve  the 
whole  organ  (ante-  or  retroversion)  or  represent  a  bending  of  the 
organ  upon  itself  (ante-  or  retroflexion).  These  lesions  may  be  va- 
riously combined  and  frequently  exist  without  producing  any  syiiij)- 
toms.  Indeed,  it  is  doubtful  whether  there  is  any  single  "  normal " 
position  for  the  uterus.  Its  position  is  recognized  by  bimanual  ])al- 
pation,  which  should  also  detennine  whether  the  uterus  is  freely 
movable  or  whether  it  is  bound  in  place  by  adhesions,  such  as  are 
very  often  found  with  backward  displacements. 

(b)  Prolapse  of  the  uterus  toward  tlie  vaj^inal  outlet  is  often  a 
result  of  pelvic  lacerations  unrepaired.  When  the  uterus  is  outside 
the  vaginal  outlet,  we  call  the  condition  pmculentia. 
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(c)  Lateral  displacement  of  the  utems  by  pressure  of  tamon  or 
traction  by  old  adhesions  is  less  common. 

3.  Endometritis  may  present  no  definite  physical  signs  except  a 
muco-purulent  discharge  (leucorrhoea,  "whites")  and  perhaps  un- 
duly frequent,  profuse,  or  prolonged  menstruation.  The  slightest 
touch  of  a  uterine  sound  may  produce  bleeding.  It  often  accom- 
panies disturbances  of  digestion  and  neurasthenic  conditions,  prob- 
ably as  part  of  a  general  prostration  rather  than  as  its  cause. 

4.  Cancer  of  the  uterus  usually  attacks  the  cervix,  and  in  maiked 
cases  is  easily  recognized  by  sight  and  touch  as  a  "  cauliflower  "- 
like,  f ungating  m-ass  on  the  cervix.  In  its  early  stages  it  may  be 
confounded  with  "  erosions  "  and  inflammatory  couditions,  and  only 
microscopic  examination  can  satisfactorily  determine  its  nature. 
Profuse  hemorrhagey  especially  in  a  woman  about  the  period  of  the 
menopause,  and  tlie  offensive  odor  of  the  discharge  suggest  the  diag- 
nosis. The  vaginal  wall  is  soon  involved  in  the  growth,  and  irrita- 
bility or  obstruction  in  bladder  or  rectum  may  result. 

5.  Fihro-myoma  of  the  uterus  is  by  far  tlie  commonest  tumor  of 
tliat  organ.  It  produces  hemorrhages  at  or  between  the  menstrual 
periods,  and  anaemia  results.  Otherwise  its  effects  are  those  of 
pressure  on  the  bladder  and  rectum,  or  on  neighboring  nerves  or 
vessels  (pain,  oedema). 

Bimanual  palpation  determines,  first  of  all,  the  fact  that  the 
growtli  is  connected  and  moves  with  the  uterus.  This  deteruiine<l 
and  cancer  excluded  by  the  absence  of  any  involvement  of  the  cer- 
vix or  of  the  vaginal  wall,  the  chief  difficulty  may  l)e  in  distin- 
guishing the  growth  from  a  pregnant  uterus.  Usually  its  irregular 
shape,  the  persistence  of  menses,  and  the  lapse  of  time  settle  the 
question. 

Lengthening  of  the  uterine  canal  is  an  important  confirmatory 
sign  of  fibromyoma,  but  sounds  should  never  be  passed  to  determine 
til  is  fact  unless  pregnancy  can  be  definitely  excluded. 

III.  Falloi»iax  Tubes. — Salpingitis  (acute  or  chronic)  and 
tubal  pregnancy  are  the  most  important  diseases  of  the  tulx^s. 

(</)  Salpingitis  is  usually  gonorrhceal,  occasionally  tuberculous, 
sometimes  of  unknown  origin.     A  painful,  tender  swelling  or  indu- 
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ration  in  the  region  of  the  tube,  with  or  witliout  fever,  chill,  or 
leucocytosis,  constitutes  the  evidence  for  diagnosis.  From  pelvic 
peritonitis  of  the  tubal  region  diagnosis  is  impossible. 

From  tubal  pregnancy  diagnosis  may  be  very  difficult,  and  sus- 
picions are  rarely  aroused  until  rupture  occurs  (ride  infra).  If  the 
signs  and  symptoms  of  pregnaucy  are  absent  and  tenderness  is 
marked,  the  condition  is  usually  called  salpingitis ;  but  even  then 
mistakes  often  occur,  as  the  menses  may  persist  in  tubal  pregnancy 
and  the  foetal  tumor  may  be  tender.  Only  when  pregnancy  can 
al^olutely  be  excluded  is  diagnosis  sure. 

(h)  Tubal  pregnancijj  as  just  explained,  is  rarely  to  be  diag- 
nosed until  the  gi'owth  of  the  foetus  ruptures  the  tube — an  event 
which  usually  occurs  between  the  third  {ind  tlie  twelfth  week  of 
pregnancy.^  Sudden  pelvic  pain  with  tenderness,  vomiting,  and 
evidence  of  internal  hemorrhage  (i.e.,  pallor,  fainting,  weak,  rapid 
pulse,  thirst,  air  hunger)  suggest  the  diagnosis,  especially  if  a  tumor 
in  the  tubal  region  can  be  detected  bimanually. 

IV.  Ovaries. — K  prolapsed  ovary  is  often  felt  during  a  vaginal 
examination,  being  recognized  by  its  size,  shape,  and  relation  to  the 
uterus. 

Ovaritis,  enlargement,  and  tenderness  of  one  or  both  ovaries  is 
usually  part  of  tubal  disease  and  not  sharply  to  be  distinguished 
from  it  before  operation .  In  other  cases  it  is  associated  with  cyst  for- 
mation, and  the  cysts  may  be  palpated  bimanually.  Abscess  of  the 
ovary  is  not  commonly  diagnosed,  but  is  met  with  in  operations  for 
pus  tubes. 

Ovarian  Cystoma. 

{a)  Small  Tumors. — In  their  earlier  stages  these  gi'owths  pro- 
duce symptoms  only  when  complications  arise,  i.e.,  suppuration  or 
twisting  of  the  pedicle.     Small,  suppurating  cysts  give  practically 

'If  disturbances  of  menstruation,  morning  nausea,  changes  in  the  breasts, 
and  cyanosis  of  the  vagina  are  combined  witli  an  extra-iiteriDc  tumor  and  an 
unusually  slight  uterine  enlargement,  the  diagnosis  of  tubal  gestation  may  be 
mspeeted  prior  to  rupture. 
29 


J 
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H                the  same  signs  as  those  of  a  pus  tuby,  and  are  rei-ogni«-i|  only  ;il 

^M              operation  or  autopsy, 

H                     Tu-Uted  jiedkle  gives  rise  to  symptoms  ami  signs  often  indisbii- 

H               guishable  from  those  of  intestinal  obstrnction.     Only  the  rcM^i- 

H               tion  of  the  tumor  as  ovai'iau  can  suggest  that  the  acute  sympwtfn* 

H               may  be  due  to  tvisting  of  it»  pedicle. 

H                        {h)  Large,  ovarian  tumors  have  been  confused  in  my  exi>«>rieiici! 

^L             with  pregnancy,  fibroid  of  the  uterus,  ascites,  and  tuberculous  (wri- 

1 

[ 

^^^Siifei^'^ 

H                tonitls.     From  these  we  may  usually  distinguish  an  ovarian  kubot 
H                by  its  history,  its  origin  from  one  side  o£  the  belly,  by  tiie  shape 
H'               of  the  belly,  the  area  of  percussion  duluess,  and  the  pelvic  exajnin- 

■  .ation. 

H                        By  the  histoiy  Vfe  should  attempt  to  exclude  disease  of  the 
V                heart,  kidney,  and  liver,  and  tuberculosis  of  any  organ,  should  in- 
quire into  tlie  position  of  the  tumor  iu  the   earlier  stages  of  its 
growth,  and  establish  tlie  presence  or  absence  of  tlie  ordinary  signs 
of  pregnancy  and  of  uterine  hemorrhages  such  as  occur  with  fibroids. 

■  la  ascites  or  tuberculous  peritonitis  the  flanks  often  bulge  (SM 

■  Fig.  180,  page  372),  vhoreas  in  ovarian  disease  the  bulging  is  cential 
^L              and  greatest  just  below  tlie  navel  (see  Fig.  201).                           ^ 
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If  by  the  history  or  by  palpation  and  percussion  we  can  deter- 
mine that  the  tumor  is  fluctuant  and  springs  from  one  side  of  the 
abdomen,  it  is  in  all  probability  ovarian.  High  psoas  abscess 
sometimes  presents  identical  signs,  but  is  associated  with  evidence 
of  spinal  tuberculosis  (see  below,  p,  489).  Moderate  ascites  or  tu- 
berculous peritonitis  leaves  an  oval,  resonant  area  about  the  navel, 
which  is  absent  with  large  ovarian  tumors  i  but  if  the  amount  of 
free  fluid  is  large,  percussion  and  palpation  may  give  results  iden- 
tical with  those  found  in  ovarian  disease. 

Vaginal  examination  may  exclude  fibroid  by  showing  that  the 
uterus  is  not  directly  connected  with  the  tumor  and  by  demonstrating 
with  a  uterine  sound  that  the  uterine  canal  is  not  elongated. 

Solid  tumors  of  the  ovary,  carcinoma,  sarcoma,  or  fibroma  are 
TAi^y.  recognizable  before  operation  and  are  often  mistaken  for  pe- 
dimoalated  uterine  fibroids. 


CHAPTER  XXII. 

THE   LEGS   AND   FEET. 

The  Legs. 

7.  Hip, 

The  exaiiiiiiation  of  the  hip  will  be  discussed  later  (see  page 

489). 

//.    Groin, 

• 

In  the  groin  we  look  for  evidences  of: 

1.  Enlarged  or  intlanied  lymphatic  glands  and  scaxs  of  previous 
lalanimation. 

2.  Hernia  and  hydrocele  of  the  cord. 


M.  Psoas  abscess. 


Loss  common  are : 

4.  Retained  testis. 

5.  Filarial  lymphatic  varix. 

1.  IiupiuKtJ  Cilaiids. — Two  sets  of  inguinal  glands  are  distin- 
guished— one  arranged  along  the  lower  half  of  IVnipart's  ligament; 
the  other  lower  down,  around  the  saphenous  opening. 

(a)  The  *^roui)art*s  gronp  "  are  acutely  enlarged  in  lesions  of 
the  genitals  (''bnho"  of  gonorrhcea,*  syphilis,  chancroid)  and  j)eri- 
neum  ;  chronically  enlarged  in  malignant  disease  of  tlie  penis,  uterus 
(late),  and  other  genitalia. 

(A)  The  saphenous  group  is  enlarged  in  response  to  lesions  of  the 
thigli,  leg,  and  foot  (cuts,  wounds,  ulcers,  eczema,  etc.). 

'  The  l)ub<)  of  goiiorrhd'a  often  suppumtes;  that  of  syphilis  rarely.     Hence 
a  scar  in  the  inguinal  region  suggests  an  old  gonorrha?a. 
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(p)  Either  or  both  groups  may  be  eulai^ed  in  leuksemia,  Hodg- 
kin's  disease  (see  above,  page  30),  infections  arthritis,  and  various 
obscure  fevers.    In  many  cases  nn  cause  for  enlargement  can  be  found. 

2.  Hernia  is  diagnosed  by  the  presence  of  a  soft,  resonant,  fluc- 
tuating, usually  reducible  tumor  with  an  impulse  on  coughing. 
Hydrocele  of  the  eord  gives 

also  an  impulse  ou  cough- 
ing, but  uaiially  shows  a 
distinct  limit  above.  On 
pulling  the  cord  the  swell- 
ing moves  too. 

3.  Ttoas  abscess  (see 
Fig.  202)  presents  the  ordi- 
nary signs  of  pus  and  is 
associated  with  vei'tebral 
tuberculosis  (dorsal  or  lum- 
bar). 

4.  Betiiined  testis 
should  be  suspected  when- 
ever an  inguinal  tumor  is 
present  and  only  one  tes- 
tis is  found  iu  the  scrotum. 

6.  Filarial  lymphan- 
giectasia is  generally  mis- 
taken for  hernia  and  oper- 
ated on  as  such,  although  it  gives  no  iiiipnlse  on  coughing  and  can- 
not be  completely  reduced.  The  history  of  residence  in  the  tropics 
should  always  suggest  an  examination  of  the  blood  (at  uight)  for 
tilarisB. 

III.   The  Thigh. 

The  records  of  the  Massachusetts  General  Hospital  show  that 
(1)  epiphysitis  and  osleoini/elitis  (septic  or  tuberculous)  are  almost 
ten  times  aa  common  as  any  other  serious  lesion  of  the  thigh,  except 
fracture.  The  cases  are  to  be  divided  into  acute  septic  eases  and 
ohronic,  usually  tuberculous,  cases. 


S.  £02.— Psoas  Ahwves. 
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The  acutn  septic  cases  begin  with  severe  pahi,  tenderness,  fever, 
eliill,  and  leiicocytosis.  Later  an  induration  and  finally  fluctuation 
iippear,  and  the  abscess,  if  not  incised,  will  break  externally.  Gen- 
eral, sometimes  fatal,  septicfemia  may  take  place. 

The  chronic  tubereuloua  cases  first  consult  the  physician,  as  a 
I'ule,  for  fliiiis,  which  proves  when  explored  to  lead  to  dead  bone, 
as  do  most  of  the  sinuses  from  septic  cases. 

The  diagnosis  of  the  acute  cases  depends  chiefly  on  excluding 
arthritis  of  auy  type.  Careful  examination  with  testing  of  joint 
motions  will  usually  demonstrate  that  the  pain  and  tenderness  are 
in  the  bone  and  not  in  the  joint.  The  leucocyte  count  is  but 
slightly  elevated  in  most  cases  of  arthritis,  but  is  decidedly  higli, 
20,000  or  more,  in  most  cases  of  acute  •steomyelitiB.  The  same  is 
true  of  t!ie  temperature.  Monarticular  arthritis — the  only  varie^ 
likely  to  be  considered  in  such  a  diagnosis^is  rare  in  youtli,  when 
most  cases  of  acute  osteomyelitis  and  epiphysitis  occur. 

Whether  the  disease  starts  in  the  shaft  of  the  bone  or  in  the 
epiphysis  is  to  be  determined  by  the  seat  of  pain  and  tenderness. 


(1)  PIdeiiitix  witJi  tliromboBis  of  a  vein,  usually  the  aaphenoiis, 
.  common  cause  for  swollen  tliigh  (and  leg)  with  pain  and  tender- 
B,  especially  over  the  iiiflamed  vein,  where  a  cordy  induration  can 

often  be  felt.  Typhoid  fever  and  the  puerperal  stale  are  tlie  usual 
luaes.  Diagnosis  depends  on  the  presence  of  these  signs  and  causes 
id  the  absence  of  any  other  demonstrable  cause  for  iuflajuuiation. 

(2)  Mernlrfia  para:alheticn  means  the  presence  of  a  pat^h  of  an- 
BBBthesia,  paraasthesia,  or  hypersesthesia  (tendernesa),  with  or  with- 
out pain,  on  the  anterior  and  upper  surface  of  one  or  both  thighs 
(the  area  of  the  external  cutaneous  uerve). 
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(.'!)  J'lii/i-t'x  iHnt'inir  (osteitis  deformans)  presents  usuaUf  itt 
inoRt  marked  iFsions  in  the  logs  and  liead,  though  inoiit  of  tbeotlter 
bone.';  aii^  also  affech-d.  In  th«  h-g  the  iii«st  characteristic  lesion) 
are  forward  Ixtwing  of  the  f emui 
and  tibia  with  outward  lotatipn 
of  the  whole  limb  (see  Fig.  204). 
The  T-ray  shows  marked  tliirli- 
I'liing  of  some  areas,  with  tliin- 
iiing  of  others. 

(■1)  Intfrmittrnt  Chuilmli-n 
and  "  Cm  HI/'.'.  "—Insufficient  cir- 
culation thi-oiigh  the  art«ries  of 
the  legs  may  give  rise  to  sudden 
"giving  way"  of  one  or  both 
during  ninning  or  walkiug,  tht 
power  returning  after  a  short 
rest.  In  patients  at  rest  iLe 
fretiut'iit  recurrence  of  painful 
I'ranip!*  in  the  mnscks  nay  5* 
tilt'  only  manifestation  of  the 
il  iseast", 

ObliU-ratioti  of  the  dorsalis 
[>odis  (or  larger  arteries)  hy  ar- 
tfrioselerosis  is  often  found,  Imt 
there  is  reason  to  believe  thai 
local  anieniia,  due  to  va^motoi 
disturbances  or  other  canse^ 
may  produce  similar  cramps 
during  a  hard    run  and  in 


iiTUi-riny  in  children,  i 
InllH  it  usually  form 


usually  < 
rt  of  a 


II  aiiuiiH  11.  nsuaiiy  lormM  pari  oi  a  innif 
..n,i;in.  y.-i/ntlx,  du«  t..  aU-uh..l,  l.-;i'i. 
i-  iiH'eit  one  leg  jiredouiinantlr,  hut  Ixith 
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are  usually  involTed.  Cerebral  mon<fpl<yi'i4i^  due  to  cortical  lesions 
of  the  leg  area,  are  raie.  Chorea  may  be  associated  with  a  limp, 
half -paralyzed  condition  in  one  leg,  usually  with  some  involvement 
of  the  arm  ou  the  same  side,  and  the  characteristic  motions  ^see 
above,  page  44 )  make  the  diagnosis  clear. 

The  differential  diagnosis  of  the  other  varieties  of  mono]>legia  is 
usually  easily  made  with  the  aid  of  a  careful  history  and  a  thorough 
examination  of  the  other  jiarts  of  the  body. 

(2)  Compi*ie  paralysis  of  both  f^^'j*  (paraplegia  "^  is  commonest 
in  diffuse  or  transverse  myelitis  (e.^.,  in  spinal  tuberculosis  or  me- 
tastatic cancer  with  pressure  on  the  cord),  in  multiple  sclerosis, 
spastic  paraplegia  (hereditary  or  acquired),  and  in  late  tal>es.  Hys- 
teria also  may  produce  a  spastic  paraplegia,  though  monoplegia  is 
commoner  in  this  disease. 

(3)  Partial  jxiralysis  of  both  letjs  is  oftenest  due  to  neuritis, 
resulting  from  the  causes  mentioned  above.  The  extensors  of 
the  foot  are  especially  affected  and  toe-drop  results,  so  that  in 
walking  ''the  entire  foot  is  slapped  upon  the  ground  like  a  flail  " 
(Osier). 

Differential  Diagnosis. — (a)  In  diffuse  ortransn*rse  mt/elifiitj 
whether  or  not  the  trouble  be  due  to  pressure,  there  are  increased 
reflexes,  anaesthesia,  usually  loss  of  control  of  the  sphincters  (iu- 
▼olontary  urine  and  fseces),  and  often  bed-sores. 

(A)  In  spastic  paraplegia  of  any  type  the  legs  are  stiff  and  the 
reflexes  increased,  but  sensation  and  the  sphincters  are  normal  and 
there  is  no  atrophy  or  bed-sore  formation. 

(c)  In  multipls  sclerosis  there  are  usually  no  disturbances  of  sen- 
sation or  of  the  sphincters,  and  the  paralysis  is  associated  with  nys- 
tagmus, intention  tremor,  and  slow,  staccato  speech. 

(rf)  Tabes  dorsalis  shows  attixia  but  no  paralysis  until  late  in  its 
course.  The  paralytic  stage  is  preceded  by  a  long  perio<l  character- 
ized by  lightning  pains,  bladder  symptoms,  Arg\-ll-K()l)ertso]i  pupil 
(see  page  15),  and  loss  of  knee-jerks. 

(e)  Hysteria  may  take  on  almost  any  type  of  paralysis  and  may 
deceive  the  very  elect,  but  as  a  rule  the  other  evidences  of  liysteria 
l^de  the  diagnosis, 
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IV.    The  Knee. 

(a)  Tuberculosis,  atrophic,  hypertrophic,  and  iiifeotioua  arthri- 
l,  and  traumatic  ajnovitis  are  the  commonest  diseases,  hut  will  be 

deaciibed  witii  other  Jis- 

eaaes  of  tlie  joints  (aee 
pag(*  486). 

(/-)  Housewaid's 
knee  is  a  bureitia  of  tlie 
pie  patellar  bursa  (see 
Fig.L'Ofl).  Fluctuation, 
with  oi'  without  heat 
a  11  d  tenderness,  and 
limited  to  tlie  prcputi'l- 
lar  space,  is  diagnostic. 
(c)  Bo  w  -legs  anil 
knock-knee  are  so  easy 
of  diagnosis  that  I  shall 
simply  mention  thwm 
here. 


V.    The  Loi 


rlry. 


1.  Varlnoge  vfint, 
witli  their  restdts  (ene- 
ma and  ulcer),  are  Um 
CO  mint  J  nest  lesions  itt 
the  lower  leg.  The 
soft,  twisted,  purjdUh 
eminences  are  easily 
reuognized.  Jlnninent'in 
8iich  a  vein  usually 
means  thrombosis.  It 
should  be  remembered  that  pregnancy  and  pelvic  tumors  may  pro- 
duce varicose  veins  iu  the  legs. 

2.    Chronie  ulcers  of  the  lower  leij,  especially  those  in  front,  an 


Flo.  see.— PTL-cntielJar  SunslU!)  ("  1 
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usually  due  to  varioooe  Teins  and  the  resulting  malnutrition  of  the 
tissues.  They  leave  a  brown  sear  after  healing.  Syphilitic  ulcers 
usuaUy  leave  a  white  scar;  they  may  occur  in  the  same  situation, 
but  are  more  common  above  the  knee  or  on  the  calf. 

3.  SyphUitic periostitis  is  common  on  the  shaft  of  the  tibia,  and 
gives  rise  to  pain  (worse  at  night)  with  tenderness  and  some  swell- 
ing. Later  6aity  nodes  are  formed,  similar  to  those  already  pictured 
on  the  frontal  bone. 

4.  Osteomyelitis  (acute  septic  or  chronic  tubercular)  often  starts 
on  the  head  of  the  tibia,  with  intense  pain,  tenderness,  fever,  and 
leucocytosis  (if  acute  or  septic) ;  there  results  a  general  septicaemia 
or  a  local  sinus  leading  to  dead  bone. 

5.  Sarcoma  not  infrequently  attacks  the  upper  end  of  the  tibia 
or  fibula,  producing  lesions  similar  to  those  described  in  the  femur. 

6.  (Edema  of  the  legs^  is  oftenest  due  to : 

(a)  Uncompensated  heart  lesions,  primary  or  secondary  from 
lung  disease. 

(b)  Nephritis. 

(c)  Anaemia. 

(c?)  Neuritis  (alcoholic,  beri-beri,  etc.). 

(e)  Varicose  veins. 

(/)  Obesity,  flat-foot,  and  other  causes  of  deficient  l(x»al  circu- 
lation. 

In  some  cases  no  cause  can  be  found  ("  angioneurotic  "  cudema, 
"loss  of  vasomotor  tone  ").  Diagnosis  of  the  cause  of  oedema  de- 
pends on  the  history  and  the  examination  of  the  rest  of  the  body. 

In  one  leg  oedema  may  be  due  to  thromhosh  of  a  vein  (see  page 
455),  to  pressure  of  tumors  in  the  pelvis  (pregnancy,  etc).,  to  liemi- 
plegia,  or  to  inflammation, 

7.  Tenderness  in  the  lower  legs  fi*equently  accompanies  (I3d6ma 
from  any  cause.  It  may  also  be  due  to  neuritis  or  trichiniasis,  and, 
of  course,  to  any  local  inflammation. 

>  It  is  notable  that  oedema  is  usually  greatest  iu  i\w  front  of  the  leg  and  In 
the  hack  of  the  thigh. 
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The  Febt. 


1.  The  varieties  of  duh-fiiot  are ;  (a)  Equinim,  the  h^l  drawn 
up.  (i)  Varus,  the  ankle  bent  outward,  (r)  Vajgii9,  the  ankle 
bent  inward  and  the  foot  outward,  (rf)  Caleantaa,  the  foot  turned 
outward  and  upward. 

The  affeotiou,  which  ia  usually  congenital,  occasionally  the  result 
of  contractures  after  paralysis,  presents  no  ditHculties  in  diagnosis. 


m.  aX^lbMBM.    CBnuUurdiiiiilI.oraU.) 

2.  FlaUfnot  is  a  breakiug  down  or  weakening  of  the  normal  arcli 
of  the  foot,  80  that  the  print  of  the  sole  loses  more  or  less  of  the 
normal  concavity  in  the  inner  side  (see  Figs.  20«,  207,  and  208). 
Tliere  are  usually  pain  and  tcndeniess  near  the  attaoUment  of  the 
ligaments  and  often  higher  up  oh  the  leg. 


3.  Teiiuai/niipitU  of  the  Achilles  tendon  often  |n*oiUice8  pain  in 
the  trucloii,  increased  by  uae  and  sometinies  associatetl  witli  palpa- 
ble creaking  or  crepitus  over  it. 

A.  Jinlarged  (ravhitir)  <;-ii\ph<j»i'ii  ai«  seen  at  the  lower  eud  of  the 


Fig. £07.— ?l>t-tcK)i.   Print' 


E'tlbia  and  tibula  just  abrn-e  the  ankle-juiiit  in  about  forty  per  cent  of 
I  rachitic  cases.     The  other  aigus  of  rickets  iu  the  child  make  diagno- 
sis easy. 

5.  Tvhemdosia  ia  especially  apt  to  attack  the  ankle  bones  in 
young  persons.  It  ia  recognized  by  the  usual  evidences  of  joint 
tuberculosis  (see  below,  pagt;492). 

6.  Epiike/iorna  of  the  ankle  has  the  characteristics  of  ei)itheli- 
oma  elsewhere. 
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7.  Erythromel.nlijm,  or  red  ueui-algia  of  the  extremities,  ia  coO' 
monest  in  the  feet.  Tliti  toes  (or  fingers)  are  i-ed,  hot,  tender,  uiii 
painful  in  (Raynaud's  disease  the  digits  are  eold  and  painless  or 
aniesthetic).  The  attacks  are  aggravated  by  heat  and  not  (lilw 
those  of  Raynaud's  disease)  by  cold.     Such  attacks  an;  probaUf 


■j^  tent  claui 


FIG.  308.— Print  o(  tbc  8a]«  o(  Nonnil  Feet. 

akin  to  the  condition  of  "  hot  feet"  often  seen  in  arteriosclerous  ui 
jnyocarditis.  The  patient  ki'.'ks  off  the  bed  clothes  from  his  feetit 
night  on  account  of  the  burning  sensations  in  tliem.  OtJier  eif 
dence  of  insufficient  arterial  blncwl  supply  (,''.y.,  clubbing, into 
tent  claudication,  cramps,  gangrene)  may  coexist. 
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The  Toes. 

Many  of  the  lesions  ali^eady  mentioned  in  the  fingers  are  found 
also  in  the  toes  {e,ff,,  atrophic  and  hypertrophic  arthritis,  acromegaly, 
pulmonary  osteoarthropathy,  tuberculous  or  syphilitic  dactylitis, 
tremors,  spasms,  and  choreifonn  movements).  Other  lesions,  such 
as  ingrowing  toe-nail,  bunion,  hallux  valgus,  policeman's  heel,  are 
too  purely  local  to  deserve  description  here.  Excluding  these  we 
have  left : 

1.  Gautf  which  is  especially  prone  to  attack  the  metatarso- pha- 
langeal joint  of  the  great  toe,  producing  all  the  classical  signs  of 
inflammation. 

2.  Gangrene  is  usually  the  result  of  arteriosclerosis  with  or 
without  diabetes  mellitus,  but  may  result  (as  in  the  fingers)  from 
arterial  spasm  or  local  asphyxia  (Raynaud's  disease). 

3.  Perforating  Ulcer. — In  diabetes  and  sometimes  in  tabes  a 
trophic  or  nutritional  uh^er  may  develop  in  the  toe  or  tarsus  as  a 
result  of  nerve  influences  similar  to  those  which  j)roduce  Charcot's 
joint  or  herpes  zoster  in  the  diseases  just  mentioned.  It  is  called 
^^perforating  xilcer "  because  of  its  stubborn  })rogression  despite  a 
plan  of  treatment  that  checks  ordinary  infectious  abscesses.  Actual 
perforation  is  not  often  seen. 

4.  "  Tender  toes  "  after  typhoid  fever  result  from  an  infectious 
neuritis. 

5.  ^^ Morton^ 8  disease"  (meta tarsalgia)  means  pain  in  the  tarsus 
at  a  small  spot  near  the  distal  end  of  one  of  the  tliree  outer  toes, 
always  associated  with  compression  of  the  foot  by  tight  boots  and 
probably  due  to  pinching  of  the  external  plantar  nerves  between  the 
metatarsal  bones.     It  is  relieved  by  proper  shoes. 


CHAPTER  XXIII. 

THE  BLOOD. 

Examination  of  the  Blood. 

The  essentials  of  blood  examination  as  a  part  of  physical  diag- 
nosis are  as  follows : 

I.  Hcemoglohin  test  (Tallqvist  in  all  cases). 

II.  Study  of  a  stained  blood  film  in  most  cases. 

III.  Total  leucocyte  count  (Thoma-Zeiss)  in  many  cases. 

IV.  Count  of  red  corpuscles  and  Widal  renction  in  a  few  cases 

V.  Coagulation  time,  rarely. 

I  will  now  give  a  brief  account  of  each  of  these  methods  and  c 
the  interpretation  of  the  data  obtained  by  them. 

/.  Hcemoglohin. 

(a)  The  Tallqvist  scale  consists  of  ten  strips  of  red-tinted  paper 
corresponding  to  the  tint  of  a  filter  paper  of  standard  quality  when 
saturated  witli  blood  containing  ten  per  cent,  twenty  per  cent,  thirty 
per  cent,  etc.,  luenioglobin  up  to  one  hundred  per  cent.  To  per 
form  the  test  we  puncture  the  lobe  of  the  ear  with  a  glover's  needle 
{not  with  sewing  needle),  saturate  a  strip  of  the  filter  pai>er  which 
is  bound  up  witli  the  scale,  in  the  blood  of  the  patient  to  be  exam- 
ined, and  compare  the  tint  of  this  strip  with  the  different  standanl 
tints  in  the  scale.  Always  saturate  at  least  half  a  square  inch  of 
filter  paper  with  blood  and  allow  it  to  dry  until  the  gloss  has  dis- 
appeared. T>()  not  blot  it,  and  do  not  delay  in  making  the  com- 
parison after  tlie  humid  gloss  has  disappeared.  Stand  with  the 
light  behind  you  or  at  one  side  of  you;  use  daylight  always. 
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The  test  is  aot  accurate  within  ten  degrees,  but  a  degree  of  ac- 
ouracy  greater  tliaii  thia  is  very  niiely  required  for  any  purpose  of 
diagnosis,  prognosis,  or  treatment.  In  ^al^3  puses,  when  a  more 
accurate  reading  is  needed,  we  may  use  the  instiument  of  Gowers 
as  modified  by  Salili. 

(6)  Sahli's  instrument  see  (Fig.  209)  must  be  obtained  from  one 
of  the  firms  recommended  by  him,'  else  the  stjindaiil  solution  is 
likely  to  be  inaeeurate  in  col- 
or. To  use  the  instrument 
we  first  put  a  few  drops  of 
water 'into  the  empty  tul»e 
(Fig.  209,  B),  tlien  suck  up 
blood  with  the  pipette  (Fig. 
209,  C),  nntil  the  mark  1  is 
reached.  Wipe  the  point  of 
the  pipette  and  immediately 
blow  out  the  blood  into  the 
water  at  the  l>ottom  of  the 
tube  (B].  Suck  this  mixture 
of  blood  and  water  buck  into 
the  pipette  and  blow  it  out 

again  twice  to  cleanse  the  pipette.  Next  add  water  from  the 
dropijer  (/J),  a  few  drops  at  a  time,  until  the  tint  of  the  mixtui-e 
of  the  blood  and  water  is  the  same  as  tliat  of  the  standard  solu- 
tiou,  when  lioth  are  looked  at  with  transmitted  light.  After 
each  addition  of  water  close  the  end  of  the  tube  with  the  thumb 
and  invert  it  twice,  then  stirape  the  thumb  on  the  edge  of  the  tulw 
80  as  to  rub  off  any  moisture  deposited  there  during  the  process  of 
inversion.  As  the  tint  of  the  mixture  of  blood  and  water  ap- 
proaches that  of  the  standard  solution,  add  the  water  two  di'ops 
at  a  time,  and  close  the  eyes  fur  a  few  seconds  between  each  two 
attempts  at  reading.     When  the  colors  in  the  t'K'o  lubes  seem  to  be 

■  H0U7.  or  BDchi  of  Berne. 
•  Tlio  description  here  given  follows  Gowers. 

BAhli—"  Fill  CO neat-itg  of  emplg  tube  with  decinormal  HCl  soliilioii,"  iind 
blow  the  bloiwi  into  this— llii'u  dilute  with  wukx  as  (ihove. 
30 


[',  pipttie;  D,  anfliper. 
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iiii'iilii'iil.  ii'inl  <)tr  the  Jigiire  corresponding  with  the  meiiiscua  of  the 
iipiiiijiii  iit  fluid  ill  the  tube.  The  resulting  tiguiw  represents  tlie 
]H'ii-'-iii;ifn-  of  hii'uioglobin. 

{'■)  Tlir  Vuti-i-  Indf.r. — The  data  to  be  olitaiiieJ  by  these  iiistm- 
uif  Jits  sl.iiinl  fdv  the  amount  of  the  coloiiiig  matter  iu  a  given  unit 
(if  bhiiiil  when  eoinpared  with  the  amount  in  a  similar  unit  of  nor- 
mal blood.  When  the  hsemoglobin  percentage  is  low,  aiiEemiais  al- 
ways pifspiii,  ami  the  degree  of  antemia  is  measured  by  the  amoimt 
of  veduetioii  iu  the  heBmoglobin  per  cent.  But  the  percentage  of 
hamoglobiii  is  not  a  measure  of  the  number  of  corpiiMcles  present  in 
a  given  unit  of  blood,  for  if  the  eorpuseles  are  large  and  contain  each 
of  the  a  relat  ely  large  amount  of  liiBnioglobin,  they  may  be  con- 
s  d  rablj  d  n  u  si  ed  in  number  and  yet  furnish  a  normal  bnlk  of 
hsen  glob  n  as  tested  by  either  of  the  instniinentsdeHcribed.  Thus 
n  pen  e  o  s  a  -vmia  the  corpuscles  are  often  so  large  that  tliey 
conta  n  aea  I\  one-third  as  much  again  as  a  normal  corpuecle,  ho 
that  eve  tl  o  gl  their  number  is  considerably  diminished  they  may 
ry  a  nonnul  amo\int  of  htemoglobiii.     This  condition   is  known 
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million  and  sixty  per  cent,  two  million  and  forty  per  cent,  and  so 
on.  An  example  of  low  color  index  would  be  four  million  red  cells 
with  forty  per  cent  haemoglobin,  representing  a  color  index  of  0.5 ; 
or  three  million  red  cells  with  thirty  per  cent  haemoglobin,  repre- 
senting again  a  color  index  of  0.5. 

The  diagnostic  significance  of  the  color  index  is  briefly  this: 
Any  diminution  in  haemoglobin  means  anaemia,  but  a  diminution  in 
haemoglobin  with  a  high  color  index  suggests,  though  it  does  not 
prove,  pernicious  anaemia,  while  a  low  color  index  points  to  chloro- 
sis or  secondary  anaemia  of  any  type.  Normal  color  index,  despite 
anaemia,  is  most  often  found  immediately  after  liemorrhage. 


//.   Study  of  the  Stained  Blood  Film. 

-To  recognize  the  presence  and  the  degree  of  anaemia  one  needs 
only  the  hcumotjlobin  testj  but  to  determine  the  kind  of  anaemia,  to 
study  the  leucocytes,  or  to  search  for  parasites  we  need  the  stained 
blood  film.     Two  processes  are  now  to  be  described; 

1.  Preparing  the  film. 

2.  Staining. 

1.  Blood  films  may  be  spread  on  slides  or  on  cover  glasses.  The 
first  method  is  the  easier;  the  second  gives  better  prepai*ations.  To 
pi*epare  blood  films  on  slides, 
dip  two  slides  in  water  and 
nib  them  clean  with  a  towel 
or  handkerchief ;  put  a  drop 
of  blood  near  one  end  of 
one  slide,  put  the  other  slide 
against  the  drop,  and  rest 
it  evenly  upon  the  first,  as 
shown  in  Fig.  210.  Next 
draw  the  upper  slide  along 
horizontally,  so  as  to  spread 
the    drop    over    the  whole 

surface  of  the  lower  slide.     The  process  may  then  be  repeated,  i*e- 
versing  the  slides  and  using  as  a  *^  spreader  "  the  one  on  which  the 


/imegj/tt^ 


Fio.  210.— Method  of  Spreading  Blood  FUms. 
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IIIiLi  li;is  alrcnily  lu'en  iirepared.  This  method  is  so  sunpic  that  one 
can  iiaiuilly  siii'ceed  with  it  at  the  fii'St  att^miit,  but  the  cor|iiiscle3 
;iif  not  Bjiread  quite  so  eveuly  aa  iQ  cm-ei-glasB  i)reparations  aud  it 
is  somewhat  more  difficult  to  get  a  x>erfect  stain. 

The  rorer-'jhiss  methiid  reqiiii'ea  a  much  greater  degree  of  clean- 
liitesy  and  iiuuiual  dexterity  than  the  slide  method.  Cover  glasses 
must  be  washed  in  water  and  then  thnrouiihly  polished  witli  a  ailk 
(not  cotton  or  linen)  handkei-chief.  The  success  of  the  whole  proc- 
ess depends  upon  the  thoronghness  of  the  polishing.  Every  part 
(if  the  glass  must  be  thoroughly  gone  over,  taking  care  not  to  omit 
the  coniera.  This  is  rather  tedious  and  often  drives  us  to  use 
slides,  which  can  be  much  more  quickly 
prepared.  With  cover  glasses  we  must 
remove  not  only  all  dirt  and  grease,  but 
also  every  speek  of  d\i8t  or  lint  which  may 
settle  npon  them.  The  use  of  silk  aa  a 
polisher  reduces  this  difficulty  to  a  mini- 
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Films  so  prepared  will  keep  for  a  long  time  without  deteriorat- 
ing, especially  if  the  air  is  excluded. 

2.  Stainmg, — The  introduction  of  the  Komanowsky  method  of 
staining  (Nocht's,  Ziemann's,  Jenner's,  Leishman's,  Wright's)  ena- 
bles us  to  dispense  with  all  other  blood  stains  and  greatly  shortens 
the  time  of  the  process.  Wright's  stain  is  identical  with  Leish- 
man's  except  in  the  method  of  preparation,  which  Wright  has  consid- 
erably simplified,  and  as  either  of  these  mixtures  can  be  obtained 
ready  made  of  any  of  the  larger  dealers  in  physicians'  supplies,  I 
shall  not  describe  the  method  of  making  it.  Eeliable  stains  can 
always  be  obtained  from  the  Massachusetts  General  Hospital  in  Bos- 
ton.    An  ounce  bottle  will  stain  hundreds  of  specimens. 

To  stain  a  cover-glass  film,  grasp  it  with  Cornet's  forceps,  rest 
the  forceps  on  the  sink  so  that  the  film  side  is  upward  and  is  ap- 
proximately horizontal.  Draw  a  little  of  Wright's  or  Leishman's 
stain  into  a  clean  medicine-dropper  and  squeeze  out  upon  the  film 
enough  to  flood  its  surface. 

(a)  Allow  the  stain  to  act  for  one  minute  ;  during  this  time  the 
methylic  alcohol  contained  in  it  fixes  the  film  upon  the  cover  glass. 

(6)  Next  add  distilled  water  from  a  clean  medicine-dropper  until 
a  greenish  metallic  lustre  appears  like  a  scum  upon  the  surface  of 
the  stain.  Usually  about  six  or  eight  drops  of  water  are  needed  if 
we  are  using  a  seven-eighths-inch  cover  glass.  The  stain,  so  di- 
luted with  water,  should  remain  upon  the  cover  glass  about  two 
minutes.     The  exact  time  does  not  matter. 

(c)  Next  wash  off  the  stain  with  water  cautiously  and  let  the  film 
remain  in  clean  water  for  about  a  minute  more  or  until  it  takes  on 
a  light  pink  color.  Dry  gently  with  blotting  paper  and  mount  in 
Canada  balsam. 

This  whole  process  can  be  completed  inside  of  five  minutes,  and 
I  know  of  no  other  staining  method  at  once  so  rapid,  so  reliable, 
and  so  widely  applicable.  It  brings  out  all  the  minutiae  of  the  red 
corpuscles,  leucocytes,  and  blood  parasites,  and  for  clinical  work  no 
other  stain  is  needed. 

Appearance  of  Films  so  Stained. — 1.  The  narmalred  coiyxis- 
des  appear  as  round  discs  with  pale  centres.     Their  color  depends 
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upon  thf  length  of  time  that  we  coutinue  the  washing  witli  clear 
I  water  afwi-  the  sitaiiiirig  mixtme  has  been  poured  off,  ami  varies 
froiiL  liiowu  ihioiigli  (jiiik  to  goldeu  yellow. 

{'I)  f'likit'iiytiiMiimea.xis  the  appearance  in  the  blood  of  red  cells 
variously  ileforined,  sausage  shaped,  battledore  shaped,  obloug, 
i>ear  shaped,  etc.  It  is  always  associated  with  abnormalitiex  in  the 
size  of  the  coqniscles,  so  that  dwarf  forms  and  giant  forms  appear. 
(6)  Polycliromiisia  (ov  poli/chromatophilia)  refers  to  abnoriuaJ 
I  staining  reactions  in  the  red  corpuscles,  whereby  isolated  individ- 
uals take  on  a  brownish  or  purplish  tint,  sharply  contrasted  ivith 
the  pink  or  yellow  of  the  corpuscles  around.  If  this  brownish  or 
j'lirplish  tint  ocpurs  in  all  the  corpuscles,  it  has  no  pathological  sig- 
iiilie^Dce,  but  merely  means  that  the  staining  has  been  incorrectly 
performed. 

((■)  "  Stipp/iii'j  "  refers  to  line,  dark-blue  dots  scattered  over  tlie 
pink  surface  of  a  red  corpuscle,  as  if  a  charge  of  fine  shot  had  been 
I  Hred  into  it. 

All  the  abnoruiaiities  just  described  are  to  be  found  in  any  of 
the    types   of  sei'ere  anemia. 
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clear  network.     The  protoplasm  of  belli  %-arietie3  is  ofttu  iliscol- 
oredj  murky,  gray,  or  t^veu  blue,  and  smuL'timt's  slipplcil,  so  that 


by  beginners  the  cAl  may  be  mistaki 
take  may  be  avoided,  however,  after 
toplasm  of  nucleated  cells 
there  are  often  concentric 
rings  like  the  layers  In  an 
oyster  shell,  and  their  outline 
is  usaally  more  in-egular  than 
that  of  any  leueoctye.  Fur- 
ther points  of  differentiation 
must  be  learned  by  practice. 

2.  Zeueoei/ten. — In  normal 
blood  four  main  varieties  may 
be  distinguished : 

(a)  I'olynuclears  or  poly- 
morphonuclear UHUtrophiles. 

(6)  Lymphocytes  (large 
and  small). 

(c)  Eosinopliiles. 

((/)  Mast  cells. 

(a)  Poli/nuclfara.  —  'J'lie 
deeply  stained,  markedly  con- 
torted nucleus  assumes  a  great 
variety  of  shapes  in  ilifEereiit 
cells,  and  is  surrounded  by  a 
pinkish   protoplasm    studded 
with  spots  or   granules   just 
large  enough   to    be   distin- 
guished under  the  oil  immer- 
sion and  slightly   deeper  in 
tint     than     the     protoplasm  *^"-  2'=*-  "■  ■'■"_' 
around    them.      Tliese   cells     iv,[ynud™r:  i 
make   up   about   two-tlnrds     T«.my-,.r..  i>n 
{sixty  to  xei'fiifi/  pi-r  rent)  of 
all  the  leucocytes  present  in  the  liloml  (sue 


Itnicocyte.     The  mis- 
In  tho  pro- 
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{/•)  l.;/wji/,f!r_,/ti-s. — ThB  smallest  variety  is  alx>ut  the  size  of  a 
ivd  cfU,  siiiil  t^uiisiats  of  a  round  nuoleua  stained  deep  blue  and  Bur- 
loiiudeil  by  a  very  narrow  rim  of  pale,  bluish-green  protoplasm. 
Ill  the  lurger  foniis  the  nucleus  occupies  much  less  spaeo  relatively, 
13  often  leHS  ilei'ply  stained,  and  may  bfl  indented.  The  latter  vari- 
ety is  souictiiin's  burdened  with  the  useless  name  of  "  transitional 
cell,"  a  teiiii  wliich  in  my  opinion  should  be  given  up,  since  all 
lympliocy  tes  ate  transitional.  In  the  protoplasm  of  the  larger  vari- 
eties of  lyjuphofyte  one  often  sees  a  sprinklmg  of  fine  pink  gran- 
ules. From  tirfitty-five  to  thlriy-fiffi  jit  cunt  (or  about  one-third) 
of  all  iuucocytes  belong  to  the  lymphocyte  group — classing  all  sizes 
together  (see  Fig.  213,  (,). 

{c)  Eosmop/iih-s. — The  nucleus  is  irregularly  contorted  and  at- 
tracts very  little  notice,  owing  to  the  very  brilliant  pink  color  and 
relatively  large  size  of  the  granules  in  which  it  is  immei'sed.  The 
outline  of  the  cell  is  more  irregular  than  that  of  any  other  leuco- 
cyte, and  its  granules  often  becouie  broken  away  and  scattered  in 
the  techniiiiif  of  spreading  the  blood.  The  eosinojihiles  make  op 
:  the  leucocytes  of  normal  blood. 
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lead  to  mistakes,  because,  when  lying  on  top  of  a  red  corpuscle, 
they  bear  a  slight  resemblance  to  a  malarial  parasite. 


III.    Counting  the  White  Corpuscles, 

The  instrument  used  all  over  the  world  at  the  present  day  is  the 
pipette  of  Thoma-Zeiss,  in  which  the  blood  is  diluted  either  ten  or 
twenty  times.  The  diluting  solution  is  one-half  of  one  per  cent 
glacial  acetic  acid  in  water.  This  diluting  solution  often  accumu- 
lates spores  and  be- 
comes cloudy.  As  soon 
as  this  happens  a  fresh 
bottle  should  be  pre- 
pared. After  a  rather 
deep  puncture  blood  is 
sucked  up  to  the  mai*k 
point  .5  on  the  pipette, 
which  is  theh  immersed 
in  the  diluting  solution 
and  suction  exerted  un- 
til the  mixture  is  drawn 
up  to  the  point  marked 
11.  This  gives  a  dilu- 
tion of  one  to  twenty. 
By  drawing  blood  up 
to  the  point  marked  1, 
instead  of  to  the  point 

marked  .5,  we  obtain  a  dilution  of  one  to  ten.  After  this  the  ends 
of  the  pipette  can  be  closed  with  a  rubber  band,  and  the  blood,  so 
shut  in,  can  l)e  kept  or  transported  without  loss  or  change. 

When  we  are  ready  to  make  the  C(junt,  the  rubber  band  is  re- 
moved and  the  pipette  rolled  in  the  lingers  rapidly  back  and  forth 
for  about  one  minute,  to  mix  up  the  contents  of  the  bulb  thoroughly 
and  evenly.  Next  blow  out  three  drops,  in  order  to  get  rid  of  the 
pure  diluting  solution  which  is  in  the  shank  of  the  pipette.  Then 
put  upon  the  circular  disc  of  the  counting  chamber  a  drop  of  the 


Fig.  214.— Indlcadng  an  Order  In  which  the  Squares  may 

be  Counted. 
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miMtuie  fioiii  till'  Imlb  of  the  jiipette.  Tliis  drop  must  be  of  such  a 
siir  tliiit  when  tliL'  uuver  glass  isec  Fig.  L'lS  Jl)  islet  down  upon  it' 
the  droi)  wi!l  cuver  at  Jpiiat  uiiie-teiitlis  of  the  irii-culai'  disc  and  not 
spill  into  the  moat  around  it.  The  size  of  this  drop  (!au  onlj'  be 
leiinied  by  prautice.  After  about  five  miuutea  the  leucocytes  will 
l^ave  settled  upon  the  ruled  B|iace  which  occupies  the  ceutre  of  the 
tloor  of  the  counting  chamber,  aiid  the  count  can  then  be  begun, 
using  preferably  a  No.  6  objective  of  Leitz  or  a.  DD  of  Zeiss.  Tlie 
whole  ruled  sp;ice  should  be  counted,  and  after  a  little  pi-actice  this 
takes  not  more  than  five  minutes.  I  usually  begin  my  count  in  the 
k-ft  upper  corner  of  the  ruled  sjiace  and  proceed  in  the  direction  iu- 


[licated  by  the 


|ieritine  arrow  in  Fig,  214.      In  normal  blood  c 
I)  fifty  loiicooytes  in  tlie  whole  ruled  space.     Tiie 
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died.  The  technique  is  exactly  that  described  in  the  last  section, 
except  that  we  need  less  blood  and  use  a  different  diluting  solution. 
I  am  accustomed  to  use  a  mixture  suggested  by  Gowers,  made  up 
as  follows : 

Sodium  sulphate gr.  cxii. 

Dilute  acetic  acid 3  i. 

Water 5  iv. 

Blood  is  sucked  up  to  the  mark  0.5  and  then  Gowers'  solution 
to  the  mark  101.  After  the  drop  has  been  adjusted  in  the  counting 
diamber  and  the  corpuscles  have  settled  upon  the  ruled  space,  we 
usually  count  a  field  of  twenty-five  small  squares  at  each  of  the 
four  corners  of  the  whole  niled  8])ace.  The  figure  so  obtained  is 
multiplied  by  8,000.  The  result  is  the  number  of  corpuscles  per 
cubic  millimetre. 

Intekpketatiox  of  the  Results  so  Obtained. 

1.   Secondary  Atuvviia. 

The  haemoglobin  is  usually  reduced  more  tlian  the  count  of  red 
corpuscles,  giving  a  loiv  color  index.  In  mild  cases  the  haemoglobin 
may  fall  as  low  as  forty  per  cent  before  the  red  corpuscles  show  any 
considerable  diminution.  In  severe  cases  the  red  cells  fall  to  3,000,- 
000,  2,000,000,  and  occasionally  even  to  1,000,000  or  below  it; 
but  the  haemoglobin  usually  suffers  even  more  severely. 

The  leucocytes  may  be  normal,  increased,  or  diminished,  de- 
pending on  the  cause  of  the  anaemia.  Thus  in  anaemia  due  to 
chronic  suppurative  hip-disease  the  leucocytes  are  often  increased  to 
20,000  or  30,000,  while  in  malarial  anaemia  tlie  leucocytes  are  ofti»n 
subnormal.  There  are  no  characteristic  changes  in  the  differential 
count,  which  varies  with  the  underlying  disease. 

The  changes  seen  in  the  stained  blood  film  are  briefly :  Poikilo- 
cytosis,  abnormal  staining  of  the  red  corpuscles,  and  the  presence 
of  nuclei  either  in  normal-sized  corpuscles  (normoblasts)  or  in  giant 
corpuscles  (megaloblasts).  The  degree  of  poikilocytosis  and  abnor- 
mal staining  reaction  is  proportional  to  the  severity  of  the  anaemia. 
In  mild  cases  we  find  only  normoblasts,  and  those  only  after  a  long 
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seaieh;  in  severe  cases  we  may  find  megaloblaBtB  as  veU,  but  alaoil 
inyariably  these  cells  are  fewer  than  the  nonnoUasts. 

The  commonest  causes  for  secondary  or  aymptomatie  ■iiMiii 
are  as  follows : 

(a)  Hemorrhage— gastric,  hemorrhoidal,  tramnaticy  paeipmli 
etc. 

(b)  Malaria,  more  rarely  sepsis  or  other  infectioiia. 

(c)  Malignant  disease. 

(d)  Chronic  suppurations. 

(e)  Chronic  glomerulo-nephritis. 
(/)  Cirrhosis  of  the  liver. 

(g)  Poisons,  especially  lead. 

(A)  Chronic  dysentery. 

(a)  Litestinal  parasites. 

It  is  important  to  remember  that  insufficient  food  or  even  stu- 
vation  does  not  produce  ansemia,  and  so  far  as  we  know  no  form  of 
bad  liygiene  has  any  notable  effect  upon  the  blood.  Persons  may 
grow  very  pale  under  bad  hygienic  conditions,  but  their  blood  is 
usually  not  affected  unless  one  of  the  diseased  conditions  men- 
tioned above  is  present. 

2.   Chlorosis, 

The  blood  is  practically  identical  with  that  just  described, 
though  the  color  index  is  sometimes  lower,  poikilocytosis  less 
marked,  and  nucleated  red  cells  fewer.  The  pallor  of  the  centres 
of  the  cells  ("achromia")  is  often  very  marked.  The  leucocytes  are 
generally  normal  and  the  differential  count  practically  so,  althoQgli 
the  percentage  of  polynuclear  cells  is  often  low  with  a  oorrespondiDg 
relative  increase  of  lymphocytes. 

3.  Pernicious  Anaemia. 

The  number  of  red  cells  is  usually  below  2,000,000  when  the 
case  is  first  seen.  The  color  index  is  high  and  the  leucocyte  count 
subnormal.     The  stained  specimen  shows  very  marked  deformities 
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and  abnormal  staining  reactions  in  tlie  red  cells,  with  a  tendency  to 
the  predominance  of  large  forms.  Many  of  the  latter  contain  nu- 
clei ("megaloblasts"),  and  a  smaller  number  of  normal-sized  cells 
also  contain  nuclei  ("normoblasts"). 

The  polynuclears  are  relatively  diminished,  with  a  correspond- 
ing relative  increase  in  the  lymphocytes. 

In  the  remissions  which  form  so  important  a  feature  of  the 
course  of  pernicious  anaemia,  the  blood  is  generally  transformed 
until  it  is  almost  or  quite  normal.  In  the  subsequent  fall  it  may 
take  on  all  the  features  of  secondary  anaemia  or  chlorosis,  and  lead 
to  unavoidable  errors  in  diagnosis  and  prognosis.  Fortunately  cases 
are  rarely  seen  for  the  first  time  at  this  (non-characteristic)  stage. 

Interpretation  of  the  Results  of  the  Leucocyte  Count  and 

Differential  Count. 

By  combining  the  facts  obtained  by  the  total  white  count  and 
the  differential  count,  we  can  estimate  the  number  of  each  variety 
of  leucocyte  contained  in  a  cubic  millimetre  of  blood.  Thus  with 
10,000  white  corpuscles,  70  per  cent  of  which  are  polynuclear  (as 
seen  in  the  stained  film),  we  have  7,000  polynuclear  cells  per  cubic 
millimetre,  which  may  be  considered  the  upper  normal  limit.  Any 
number  greater  than  this  should  be  considered  as  a  leucocytosis.  In 
a  similar  way  we  can  say  that  any  number  greater  than  3,500  is  above 
the  normal  limit  for  lymphocytes  and  constitutes  a  It/mphocT/tosis, 
while  eosinophilia  is  present  whenever  the  number  of  eosinophiles  is 
more  than  400  per  cubic  millimetre.  It  is  much  better  to  use  these 
absolute  numbers  than  to  rely  upon  percentages.  If  we  say,  for 
example,  that  3  per  cent  of  eosinophiles  is  within  normal  limits,  we 
shall  make  an  error  now  and  then  in  cases  of  myelogenous  leukae- 
mia, in  which,  with  a  total  count  of  500,000  leucocytes,  3  per  cent  of 
eosinophiles  would  amount  to  a  total  of  15,000  per  cubic  millimetre, 
or  nearly  thirty  times  the  normal  number.  Errors  are  also  common 
in  the  opposite  direction.  For  example,  in  typhoid,  with  a  total 
leucocyte  count  of  3,000,  the  lymphocytes  may  reach  60  per  cent 
and  yet  be  well  within  the  normal  limits,  for  GO  per  cent  of  3,000  is 
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only  1)800.     lu  this  case  the  apparent  lymphocytosis  is  due  to  an 
absolute  decrease  in  polynudear  ceils. 

For  the  reasons  here  given  it  seems  to  me  best  to  use  the  foUov* 
ing  definitions : 

1.  Leucocytosis  is  an  increase  in  the  polynudear  cells  beyond 
the  normal—  7,000. 

2.  Lymphocytosis  is  an  increase  of  lymphocytes  beyond  themn- 
mal  upper  limit — 3,500. 

.'$.  Eosinophilia  is  an  increase  of  eosinophiles  beyond  the  noimal 
upper  limit — 500  i)er  cubic  millimetre. 

Occurrence  of  Leucoe^osis, 

Leucocytosis,  like  fever,  occurs  in  a  great  variety  of  conditions, 
of  which  the  following  are  the  most  important: 

1.  In  hffectious  diseases — except  typhoid,  malaria,  luicoui plicated 
tuberculosis,  measles,  smallpox  (prior  to  the  pustular  stage), 
mumps,  and  German  measles. 

2.  In  a  variety  of  toxceinic  conditiojis,  such  as  ursemia,  hepatic 
toxaemia,  diabetic  coma,  rickets,  and  poisoning  by  illuminating  gas. 

3.  In  a  minority  of  cases  of  inalignant  disease,  esj^ecially  sar- 
coma. 

4.  After  violent  muscular  exertion^  including  parturition,  and 
after  cold  baths  or  massage. 

There  is  in  all  probability  no  constant  leucocytosis  in  pregnancy 
or  during  digestion. 

Leucocytosis  is  most  often  of  value  in  the  differential  diagnosis 
Ijetwoen  typhoid  fever  or  malaria  on  the  one  hand,  and  pyogenic 
infections  (meningitis,  appendicitis,  sepsis,  pneumonia)  on  the  other. 
A  leucocyte-chart  is  often  of  value  in  judging  whetlier  a  local  sup- 
j)urative  process,  such  as  appendicitis,  is  advancing  or  receding,  or 
whether  pus-pocketing  has  taken  place.  By  a  leucocyte-chart  is 
meant  a  series  of  leucocyte  counts  at  short  intervals — twelve, 
twenty-four,  or  forty-eight  hours.  IMien  taken  in  connection  irith 
the  other  clinical  data,  a  leucocyte  chart  is  often  of  tlie  greatest 
value,  especially  in  following  the  course  of  any  disease  3  to  a  less 
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extent  in  diagnosis.  In  internal  medicine  leucocyte  counts  are 
especially  useful  in  febrile  conditions^  in  the  great  majority  of  which 
they  assist  the  diagnosis. 

Certain  exceptions  to  the  rules  above  given  must  be  remem- 
bered: 

1.  Qnip^cent,  thickly  encapsulated  collections  of  pits,  in  which 

the  bacteria  liave  died  or  lost  their  virulence,  usually  produce  no 
Ifneociftosis,  In  this  group  come  some  of  the  abscesses  of  the  liver 
or  about  the  kidney,  and  a  few  cases  of  appendicitis. 

2.  The  most  viruhnt  and  overwhelming  infections  are  apt  not 
to  be  accompanied  by  leucocytosls.  Thus,  for  example,  the  most 
virulent  cases  of  pneumonia,  diphtheria,  or  general  peritonitis 
often  run  their  course  without  leucocytosis. 

Lymphocytosis, 

Only  in  two  diseases  does  well-marked  lymphocytosis  occur :  1. 
Lymphatic  leukaemia.  2.  Whooping-cough  and  its  complications 
(many  cases). 

Occasionally  lymphocytosis  occurs  in  rickets,  hereditary  syphi- 
lis, and  anything  that  produces  debility  in  children.  Lymphocyto- 
sis is  of  value  chiefly  in  the  differentiation  of  lymphatic  leukaemia 
from  other  causes  of  glandular  enlargement. 

Eosinophilia. 

The  eosinophiles  are  increased  chiefly  in : 

1.  Bronchial  asthma. 

2.  Chronic  skin  diseases. 

3.  Diseases  due  to  animal  parasites  (trichiniasis,  nncinariasis, 
filariasis,  hydatid  disease,  Bilharzia  disease,  trypanosomiasis,  and 
with  most  of  the  intestinal  worms). 

4.  Myelogenous  leukaemia. 

There  seems  to  be  also  some  vague  connection  between  eosin- 
ophilia  and  diseases  of  the  female  genital  tract  (except  cancer  and 
iibromyoma  of  the  uterus). 
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Two  forms  aie  distinguialiftd,  thongh  the  diatmetion  is  ohieflj  ■ 
bUoical  one :  (a)  Myeltq^enoiu  and  (&)  lymphatio. 

1.  Myelogenowa  Lwhanna. 

Th«  leacocytes  are  nsoallf  aboat  260,000  per  oabio  mQlimeta 

when  the  case  is  first  seen,  but  often  nm  much  higher,  and  mou- 

times  lower.     There  is  no  an- 

_.-*  •i^-^^-^  »mia  in   the  earliest   sttgn; 


later  moderate   aeoondaiy  aa- 
semia  develops. 

•j^^     ^^  __      <^  The  differential  connt  shows 

V^l  ^B         \       ^^    extraordinary     variety    ^ 

^^  M  \  f!/P^t  including  many  not  seen 
/^  ^  I  in  nonnal  blood  (see  Fig.  216). 
The  majoriti/  of  the  leucoCTtee 
are  polifnucUartf  but  many  of 
these  are  aty|)ical  in  size  or  ia 
the  shape  of  their  oucleus. 
From  20  to  40  per  oent  of  ths 
leucocytes  are  mydoeyteM  {ot- 
mononuclear  neutrophiles),  the 
"  infantile  "  form  of  the  ptdf- 
nuclear  cell.  Lymphocj/tt*  an 
absoluttely  nonnal  or  increased,  but  their  percentage  is  low,  on  ae- 
count  of  the  greater  increase  of  the  other  forms.  £oHnaphiUt  are 
absolutely  uiuch  increased,  though  the  percentage  is  not  muoh  abiiTe 
normal.  Mast  eelU  are  more  numerous  than  in  any  other  disease 
(1  to  12  Iter  cent,  out  of  an  enormous  total  increase).  Iformoblattt 
are  usually  very  numerous;  megaloblasts  scanty. 

Under  the  influence  of  iutercun-ent  infections  or  after  ir-iay 
treatment  the  blood  may  return  to  normal. 


■  -9-' 
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2.  Lymphatic  Leukremia. 

The  total  increase  of  leucocytes  is  usually  much  less  than  in  the 
other  type  of  leukaemia — 40,000  or  80,000 — or  less  in  average  cases. 
The  differential  count  shows  an  overwhelming  proportion  of  lymph- 
ocytes— 90  to  99.9  per  cent  as  a  rule.  In  the  acute  forms  of  the 
disease  the  large  lymphocytes  predominate;  in  chronic  cases  the 
small  forms. 

The  blood-film  is  monotonous  in  contrast  with  the  wonderful 
Variety  seen  in  myelogenous  leukaemia  (see  Fig.  213,  b). 

V,   The  Widal  Reaction, 

(a)  Technique,  Among  the  numerous  agglutinative  reactions 
between  the  serum  of  a  given  disease  and  the  micro-organism  pro- 
ducing that  disease,  only  one  has  yet  attained  wide  use  in  clinical 
medicine,  viz.,  the  so-called  Widal  reaction  in  typhoid  fever. 

There  are  many  ways  of  performing  this  reaction,  but  in  my 
opinion  the  following  is  the  best : 

Measure  out  in  two  small  test  tubes  ten  drops  and  fifty  drops 
respectively  of  a  highly  motile  twelve-  to  twenty-four-hour  bouillon 
culture  of  typhoid  bacilli,  in  which  the  bacilli  have  no  tendency  to 
adhere  spontaneously  to  each  other.  Carry  these  tubes  and  a  mi- 
croscope to  the  bedside,  puncture  the  patient's  ear  as  usual,  and 
draw  a  little  blood  into  a  medicine -dropper  of  the  same  size  as  that 
used  in  measuring  out  the  typhoid  culture.  Expel  one  drop  of 
blood  into  each  of  the  tubes  containing  typhoid  culture,  and  exam- 
ine a  drop  of  each  mixture  between  a  slide  and  cover  glass  with  a 
high-power  dry  lens.  If  within  fifteen  minutes  clumping  has 
taken  place  in  the  1 :  10  mixture,  or  if  within  one  hour  clumping 
has  taken  place  in  the  1 :  50  mixture,  the  reaction  may  be  consid- 
ered positive.  By  clumping  I  mean  an  agglutination  of  the  bacilli 
into  large  groups  and  the  complete  or  nearly  complete  cessation  of 
motility. 

If  it  is  inconvenient  to  carry  the  culture  and  the  microscope  to 
the  bedside,  ten  or  twenty  drops  of  blood  may  be  milked  out  of  the 
ear  and  collected  in  a  test  tube  (a  three-inch  test  tube  of  small  call- 
31 
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bre  is  best).  After  dotting  has  taken  place,  if  the  edges  of  the  clot 
aie  separated  from  the  glass  with  a  needle  or  a  wire,  a  few  drops  of 
serum  will  exude,  and  this  serum  can  be  mixed  with  the  bouillon 
culture  in  the  manner  already  described. 

Less  reliable,  in  my  opinion,  is  the  use  of  blood  dried  upon  glass 
or  glazed  paper  in  large  drops  and  subsequently  dissolve  in  the  cult- 
ure itself. 

(h)  Interpretation,  A  positive  reaction  occurs  at  somie  period  in 
the  course  of  ninety-five  per  cent  of  all  cases  of  typhoid  fever,  but 
the  proportion  of  cases  in  which  the  reaction  occurs  early  enough  to 
be  of  diagnostic  value  varies  greatly  in  different  epidemics.  In 
most  epidemics  about  two-thirds  of  the  cases  show  a  positive  Widal 
reaction  by  the  time  the  patient  is  sick  enough  to  consult  a  physi- 
cian. The  reaction  may  be  absent  one  day  and  present  on  the  next, 
and  varies  gi*eatly  in  intensity  in  different  caises  and  at  different 
times  with  the  same  case. 

VL  Blood  Parasites. 

1,  The  Malarial  Parasite  (see  Plates  IV.  and  V.). 

In  films  stained  as  above  directed  the  malarial  parasite  appears 
blue  against  the  pink  background  of  the  corpuscle.  A  crimson- 
stained  dot  should  appear  in  some  portion  of  the  blue-stained  or- 
ganism; the  protoplasm  of  the  red  corpuscle  around  it  is  often 
studded  with  pink  dots. 

The  stained  specimen  is  preferable  to  the  fresh  blood  in  the 
search  for  malarial  parasites,  for  the  young,  ring-shaped,  or  "  hya- 
line "  forms  often  escape  notice  altogether  in  fresh  specimens. 

Tertian  organisms  are  distinguished  from  the  sestivo-autumnal 
variety  by  the  following  tests : 

(a)  Tertian  parasites  make  the  corpuscle  containing  them  larger 
than  its  uninfected  neighbors.'^        - 

(h)  Segmenting  forms  never  occur  in  the  peripheral  blood  of  aes- 
tivo-autumnal  fevers. 

(c)  ^^  Crescetits'^  (see  Plate  V.)  never  occur  except  in  aestivo- 
autumnal  fevers. 
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THE  BLOOD. 


S.    The  Tnjp'iw 


In  Central  Africa  (and  presumably  in  other  tropical  countiiea) 
s  blood  of  many  persona  ia  foiuid  to  contain  the  nrganisin  shown 
a  Kg.  217,  which  has  long  been  known  as  a  parasite  of  the  blood 
s  and  of  many  of  the  lower  animals.      Human  trypauosoini- 


Fio.  jr.— TrypnouDuii 


asis^a  chronic,  debilitating  malady — becomes  '"  sleeping  s 
when  tlie  trypauosoma  enters  the  cerebrospinal  canal. 


3.  FilariaaU. 

In  the  blood  of  many  inhabitants  of  tropical  countries  there  is 
found  (with  or  without  symptoms)  the  parasite  shown  in  Fig.  218. 
The  species  most  often  found  is  present  in  tlie  peripheral  blood  only 
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at  night;  Iiein^p  tlif*  lilood  should  be  examined  after  8  r.M.     A  t 


drop  is  spread  between  slide  aiid  cover  and  examined  with  a  1 

power  lena  CNo.  5  objt?i/tive  Leitz), 


I  a.  Kte.— Pratt's  MiHllOralloD  at  Uie  Bniille 

ring,  1»  clme  to  Uw  point  ot  Uip  hollow  i 
tUm  lube.  C. 


Udder  Bide  at  tbM.  when  Id  ptuw  od  tbafl 
!odle«lik^taIoniuUieeltre(ult;ciIUMfl 


F"  J 

F  CABOT-PHYSICAL    DIAGNOSIS.  PLATE    V.  ^^M 
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VIL  Estimation  of  Coagulation  Time, 

The  Brodie-Russell  instnimenty  as  modified  by  Pratt '  (see  Fig. 
219),  is,  in  my  opinioiiy  by  far  the  best.  To  use  the  instmmenty 
we  put  a  drop  of  water  on  the  slide  inside  the  metal  ring  (JR). 
Smear  this  ring  with  vaseline.  Put  a  drop  of  blood  on  the  under 
side  of  the  cover  glass  and  press  the  latter  down  into  the  vaseline, 
so  that  the  blood  di'op  comes  in  the  middle  of  the  metal  ring.  Then 
watch  it  with  a  low  power  of  the  microscope;  at  intervals  of  one 
minute  a  current  of  air  is  brought  into  contact  with  the  drop  by 
means  of  a  rubber  tube  and  bulb,  (7.  As  soon  as  coagulation  has 
taken  place,  the  impact  of  this  current  of  air  ceases  to  make  the 
corpuscles  fly  about. 

Normally,  coagulation  occurs  under  these  conditions  in  from 
three  to  eight  minutes;  anything  outside  these  limits  is  to  be  con- 
sidered pathological. 

The  estimation  of  coagulation  time  seems  to  be  of  some  value  to 
surgeons  in  relation  to  the  question  of  operation  in  cases  of  hem- 
orrhagic tendency  (purpura,  jaundice,  and  various  liver  diseases). 

1  Pratt:  Journal  of  Medical  Research,  November,  1908.    The  instrument 
costs  75  cents. 


CHAPTER  XXIV. 

THE  JOINTS. 

EXAMIXATIOXS    OF    THE   JoiNTS. 

A.  Methods  and  Data. 

I.  By  inspection  and  palpation  we  detect : 

1.  Pain,  tenderness,  and  heat  in,  near,  or  at  a  distance  from  the 

joint. 

2.  Enlargement: 

{(i)  Hard,  probably  bony. 

(//)  Boij^gy,  i)r()bably  infiltration  or  thickening  of  cai)8ule  ami 
periarticular  structures. 

(<•)  Fhictuating,  ])robably  fluid  in  the  joint. 

.S.    Irreguhirities  iu  contour: 

('/)  Ostco[)hytes  or  "lipping"  (attached  to  the  bone). 

(Jj)  Gouty  to}»lii  (not  attached  to  the  bone). 

(<')  ( -oustrictiou-line  oj)posite  the  articulation. 

(</)  Protrusion  of  joint-pockets  in  large  effusions,  tilling  out  of 
natural  dei)ressions. 

4.  Limitation  of  motion  : 
(</)  Due  to  pain  and  effusion. 
(A)  Due  to  muscular  sj)asiu. 

(r)  Due  U)  thickening  or  adhesions  in  the  capsular  and  jieriartic- 
ular  stru(;lurcs. 

(</)  Due  to  obstruction  by  bony  outgrowtlis  or  gouty  tophi. 
{e)  Due  to  ankylosis. 

5.  Excess  of  motion  (subhixation). 
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6.  Crepitus  and  creaking. 

7.  Free  bodies  in  the  joint. 

8.  Trophic  lesions  over  or  near  a  joint  (cold,  sweaty,  mottled, 
cyanosed,  white,  or  glossy  skin,  muscular  atrophy). 

9.  Sinus  formation,  the  sinus  leading  to  necrosed  bone,  to  gouty 
tophi,  or  abscess  in  or  near  the  joint. 

10.  Distortion  and  malposition,  due  to  contractures  in  the  mus- 
cles near  the  joint,  to  necrosis,  to  exudation,  or  to  subluxation. 

11.  Telescoping  of  the  joint  with  shortening  (limb,  toe,  finger, 
or  trunk). 

II.  By  radioscopy  we  investigate : 

1.  Bony  outgrowths,  their  shape,  extent,  and  position. 

2.  Necroses  and  atrophies  of  bone,  their  extent  and  position. 

3.  The  structure  of  the  bones  in  and  near  the  joints. 

4.  The  presence  of  lesions  in  the  articular  cartilages. 

5.  Free  joint  bodies,  their  presence  and  position. 

III.  htdirectly  we  may  gain  valuable  information  about  the 
joints  by  noting : 

1.  General  constitutional  symptoms,  their  presence  or  absence. 
These  include  fever,  chills,  leucocytosis,  glandular  enlargement, 
albuminuria,  and  emaciation. 

2.  Tuberculin  reaction,  its  presence  or  absence. 

3.  Disease  of  other  organs,  their  presence  or  absence,  i.e.,  syph- 
ilis, tuberculosis,  tabes,  and  other  chronic  spinal-cord  lesions,  en- 
docarditis, haemophilia,  various  acute  infections  (gonorrhoea,  influ- 
enza, scarlatina,  septicaemia),  and  skin  lesions  (psoriasis,  purpura, 
hives). 

4.  The  course  of  the  disease  and  the  results  of  treatment. 

B,   Technique  of  Joint  Examination, 

(a)  Enlargement  is  generally  unmistakable,  but  when  there  is 
much  muscular  atrophy  between  the  joints  the  latter  may  seem  en- 
larged by  contrast,  when  in  fact  they  are  not. 

(b)  Fluctuation  is  obtained  in  most  joints,  as  in  any  part  of  the 
body,  by  pressing  a  finger  on  each  of  two  slightly  separated  spots 
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in  the  soBpeeted  ant,  ind  eodeaToring  to  tHomit'  *fc— i*  tlu  b- 
tsrvening  spaoe  an  imptilse  from  one  finger  to  th«  odm.  nt  <r 
mnaole  will  also  transmit  an  impnlae,  bat  1ms  pexteetly  tkaa  taai. 

In  tli0  knee  we  test  for  **  floklSng  of  tiie  patella  **  over  rb  aSt^m 
bf  Bnrrounding  the  joint  with  the  haadi^  whieh  an  paaand  iBffii^ 
toward  each  other  to  limit  the  anape  of  fluid  iii  either  clin-Rti<% 
and  then  tuddaUg  making  quiok  pnann  on  the  jiatelk  with  one 
finger.  If  we  feel  op  hear  tha  patall*  knock  against  th«  bouc  IkIdA 
and  rebound  as  we  relsaae  the'  pieaame,  Said  iii  abnormiU  qtmoti^ 
is  preseiit. 

(e)  Irreffuiaritia  «if  eoxtour  Bra  saBJl^  reoogtiUeil,  proTi<te<i  Ikl 
normal  contour  iB  familiar.  - 

(d)  Bmy  outgrovBthi  may  be  obvioOa  <aB  in  Heberden'a  nodes}) 
but  if  within  the  joint  they  oaj.  be  reoogtnzi'il  only  by  th»  »addm 
amat  of  an  othervito  five  Joint  ikaliM  at  t,  certuin  poiut.  lu  naq 
cases  radioscopy  is  necesaaiy.  ^ 

(e)  Gouty  tophi  are  identified  positively  t^  traneferzing  4  mlmte 
piece  to  a  glass  slide,  teasing  it  in  a  drop  of  water,  ooTering  witii 
a  cover  glass,  and  examining  with  a  high-power  dry  lena  and  a 
partly  closed  diaphragm.  The  Bodiom  biurato  crystals  are  diarae- 
teristic. 

Fluid  or  semi-fluid  exudates  in  joints  may  fill  ap  and  smooth  out 
the  natural  depressions  around  the  joint,  or,  if  the  exudate  iB  large, 
may  bulge  the  joint  pockets;  in  the  knee-joint  four  emiaenoeB  may 
take  the  place  of  the  natural  depressions,  two  above  and  two  below 
the  patella. 

(f)  Litnitations  of  thoHoh  due  to  vituetUar  apcum  are  Seen  with 
e8{>ecial  frequency  in  tuberculoua  joint  disease,  but  may  occur  in 
almost  any  form  of  joint  trouble,  particularly  in  the  larger  joints. 

(1)  Hip-joint,  two  forma  ot  Bpasm  are  important:  (1)  That 
which  is  due  to  irnbition  of  the  psoas  alone  (jaoat  tpatm");  (2)  that 
in  whieh  all  the  mugclfix  moving  the  joint  are  more  or.  less  «m. 
tracted. 

Tn  i>ure  p»ons  »pasm  the  thigh  is  usually  somewhat  flexed  on  the 
tnink,  thougli  this  may  he  concealed  hy  forward  bending  of  the  lat- 
ter.    Very  slight  degrees  of  psoas  spasm  may  be  appreciable  only 
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when,  with  the  patient  lying  on  his  face,  we  att«uipt  hyperexteu- 
sion  (see  Fig.  220). 

The  other  motions  of  the  hip — rotation,  adduction,  abduotion, 
and  flexion^are  not  impeded. 

General  fpaxm  of  the  hip  muaotee  is  tested  with  the  patient  on 
the  back  upon  a  table  or  bed  (a  child  may  be  tested  on  its  mother's 


lap)  and  the  leg  flexed  to  a  right  angle,  both  at  the  knee  and  at  the 
hip.  Using  the  sound  leg  as  a  standard  of  comparison,  we  may 
then  draw  the  knee  away  from  the  middle  line  (abduction),  toward 
and  past  the  middle  line  (adduction),  and  toward  the  patient's 
tthest  (Hexion).  Rotation  is  tested  by  holding  the  knee  still  and 
luoviiig  the  foot  away  from  the  median  line  of  the  body  or  toward 
and  across  it 

(2)  Spinitl  column.  Muscular  spasm  of  the  muscles  guariiing 
motion  in  the  vertebral  joints  can  be  tested  by  watching  the  body 
attitude  (a  stiflf,  "military"  carriage  in  most  cases),  and  by  efforts 
to  bend  the  spine  forward,  backward,  and  to  the  sides. 

In  most  casi!s  we  can  make  out  limitation  of  these  motions  by 
"asking  the  patient  to  stand  with  knees  and  hips  stiff  and  then  bend 
his  trunk  (ot  com-ae,  naked)  as  far  as  he  can  in  each  of  the  four 
directions.     If  we  are  familiar  with  the  average  range  of  motility 
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in  each  direction  and  at  the  diffevent  ages,  this  test  is  usually  ouj 
and  rapid,  backward  bending  is  the  least  satisfairtory,  anil  in 
doubtful  cases  the  patient  should  be  on  his  fac«,  w1iil«  the  jiliyii- 
ciaai,  atauding  above  him,  lifts  the  whole  body  by  the  feet  (s^  Fig. 
221). 

(3)  In  the  joints  of  tlie  shoulder,  knee,  elbow,  vr'ist,  aiiUt, 
toes,  and  fingers,  there  is  usually  uo  difficulty  in  teating  for  muBoi- 
lar  spasm,  and  no  sjieeial  diiections  aie  needed. 

To  distin'iiiixh  m  iinmliir  gpasm  from-  hany  outgrowth  as  a  caiue  ul 
limited  joiut  motion,  we  should  notice  that  bony  outgrowths  («,(/., 


I 


in  the  liiji)  nWi-w  jpi'i-fvotly  free  motion  up  to  a  certain  point;  then 
motion  is  ari'ested  suddenly,  completely,  and  without  great  pain. 
Muscular  spasm,  on  the  contrary,  checks  motion  a  little  from  tin 
outset,  the  resistauee  and  pain  gradunl/y  inoreasing  until  our  efiorti 
are  arrested  at  some  point,  vaguely  determined  by  our  strength  and 
hard-heartedness  and  by  the  patient's  ability  to  bear  the  pain. 

Motions  limited  by  capsular  thickening  and  adhesions  are  not, 
as  a  rule,  so  painful  after  the  flrst  limbering-up  process  is  ovet. 
There  is  uo  sudden  arrest  after  a  space  of  free  mobility,  but  iiuAita 
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is  limited  from  the  first  and  usually  in  all  directions,  though  the 
muscles  around  the  joint  are  not  rigid.  The  possibility  of  more  or 
less  limbering-out  after  active  exercise  (or  passive  motion)  distin- 
guishes this  type  of  limitation. 

In  true  ankylosis,  there  is  no  motility  whatever. 

(f7)  Excessive  motion  in  a  joint  is  recognized  simply  by  contrast 
with  the  limits  furnished  us  by  our  knowledge  of  anatomy  and  of 
the  physiology  of  joint  motion  at  different  ages.  When  the  bone 
and  cartilage  appear  normal  or  ai*e  not  grossly  injured,  we  call  the 
excessive  motility  of  the  joint  a  sulluxatioUf  but  excessive  motility 
may  also  be  due  (as  in  Charcot's  joint)  to  destruction  of  bone  and 
other  essentials  of  the  joint. 

(A)  To  detect  crepit^is  and  creaking  we  simply  rest  one  hand  on 
the  suspected  joint,  and  with  the  other  put  it  through  its  normal 
motions,  while  the  patient  remains  passive. 

(t)  'i/io9^»  free  joint  bodies  ai-e  not  palpable  externally,  and  are  rec- 
ognized only  by  their  symptoms,  by  the  a;-ray,  and  by  operation. 

(y)  Shortening  of  a  limb  as  evidence  of  joint  lesions  is  tested  by 
careful  measurements.  The  vast  majority  of  sucli  measurements 
are  made  with  reference  to  the  hip-joint.  The  tip  of  each  anterior 
superior  iliac  spine  is  marked  with  a  skin-pencil,  and  likewise  the 
tip  of  each  inner  malleolus.  Then,  with  tlie  patient  lying  at  full 
length  on  a  fiat  table,  the  distance  from  anterior  superior  spine  to 
inner  malleolus  is  measured  with  a  taj)e  on  each  side. 

The  method  of  obtaining  the  other  data  tabulated  on  page  486 
needs  no  explanation,  except  the  radioscopic  technique — a  subject 
which  I  am  not  competent  to  discuss. 


C,  Joint  I>iseases. 

I  shall  use  the  classification  proposed  by  Goldthwaite  and  divide 
joint  diseases  as  follows : 

1.  Infectious  arthritis :  (a)  Tuberculosis.     (/>)  Other  infections. 

2.  Atrophic  arthritis:  (a)  Primary,     {b)  Secondary  to  organic 
nerve  lesions  (Charcot's  joint). 
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3.  Hypertrophic  arthritis. 

4.  Gouty  arthritis. 

5.  Hsemophilic  arthritis. 

Under  infectious  arthritis  are  included  all  varieties  of  artiealar 
^^  rheumatism  "  and  tlie  joint  troubles  symptomatic  of  gonorrhoeai  of 
streptococcus  infections  (including  scarlet  fever),  iufluenza,  syphi- 
lis, typhoid,  and  other  fevers.  As  tuberculosis  is  an  infection  vc 
must  include  it  in  this  group,  although  the  disease  begins  usually 
as  an  osteitis  and  involves  the  joint  secondarily  by  extension. 

I.  Tuberculous  Arthritis, — The  characteristics  of  joint  tubercu- 
losis are : 

(a)  Slow profjressj  with  gradual  enlargement  and  disabling  of  the 
joint. 

(Jt)  Muscular  spasrn,  especially  in  disease  of  the  hip  or  vertebne. 

(r)  Evidences  of  hnr-yrade  inflammation  (moderate  heat,  swell- 
ing, i)ain,  and  tenderness). 

((/)  Alisrcss  and  sinus  ffprmatioji, 

(/')  Malpositions  {<'.(/.,  shortening  of  one  leg  in  hip-joint  disease, 
angular  backward  projection  in  spinal  disease,  subluxations  in  the 
knee-joint). 

( /')  J>oiie  ?ircrosis,  as  shown  by  a-ray. 

Tlie  order  of  fre([uency  in  the  different  joints  is  as  follows: 
spine,  hip,  knee,  wrist,  shoulder  (tuberculous  dactylitis  is  described 
on  i)age  50). 

In  the  deep-seated  liip-joint,  diagnosis  has  to  depend  largely  on 
shorten  if/ (/  and  on  the  presence  of  limitation  of  all  the  hip  wtttiota 
by  niiiscuhu-  spasm  (see  above,  page  489),  unless  the  disease  is  of 
Ion  I,'  standing  and  manifests  itself  by  abscesses  burrowing  to  the 
surt  ace.  Usually  these  abscesses  point  in  the  upper  anterior  thigh, 
but  they  may  oi)en  behind  the  gi-eat  trochanter,  below  the  gluteus 
maxinms,  or  at  any  jioint  in  the  vicinity  of  the  hip. 

l)i'sides  nmscular  si)asni,  shortening,  and  abscess  formation,  we 
get  some  aid  fiom  tlie  general  and  vague  joint  symptoms  present  in 
tills  as  in  many  other  joint  lesions.  Such  are  enlargement  (felt  a.^ 
thickeniiii^' about  the  great  trochanter),  muscular  atrophy,  |xain,  ten- 
derness, and  crepitus. 
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In  spinal  tuhereulosht  (Potfs  disease)  the  distortion  of  the  bones 
with  fonnation  of  a  kimekle  in  the  back  is  often  obvious  and  prac- 
tically diagnostic.  In  other  cases  we  depend  on  muscular  spasm  or 
abscess  fonnation.  The  muscular  spasm. gives  a  stiff  back  and  oftiMi 
psoas  contraction  (see  below).  The  abscess  is  peculiar,  in  that  it 
usually  works  along  in  the  sheath  of  the  psoas  and  points  in  the 
groin  below  Poupart's  ligament  (see  Fig.  202);  less  often  it  appears 
in  the  back  or  in  the  gluteal  region,  and  rarely  it  may  invade  almost 
any  part  of  the  body  (lung,  gullet,  gut,  peritoneum,  rectum,  hip- 
joint,  etc.). 

Psoas  spasnij  which  is  common  both  in  hip  and  spinal  tubercu- 
losis, is  by  no  means  peculiai*  to  these  diseases,  and  it  is  worth  re- 
membering that  it  may  be  due  to  various  other  lesions,  such  as : 

(a)  Hypertrophic  arthritis  of  the  spine. 

(Jb)  Appendix  abscess. 

(c)  Perinephritic  abscess. 

In  the  peripheral  joints  (shoulder,  elbow,  wrist,  finger,  knee, 
ankle)  the  diagnosis  of  tuberculosis  rests  on  the  chronic  enlarge- 
ment and  disability,  with  abscess  and  sinus  formation. 

Hysterical  or  acute  traumatic  lesions  (with  or  without  neurosis) 
may  present  symptoms  and  signs  identical  with  those  of  tubercu- 
losis. Decision  is  aided  most  by :  (a)  The  lapse  of  time  and  the  ef- 
fects of  treatment.  (Jb)  arRay  examination,  (r)  The  predominance 
in  functional  and  traumatic  cases  of  pain  and  tenderness  rather  than 
muscular  spasm  or  malposition. 

II.  Acute  Infectimis  Arthritis. — All  varieties  are  distinguished 
from  the  other  types  of  arthritis  by :  (a)  The  absence  of  any  marked 
hone  lesions  *  in  most  cases,  (b)  The  tendency  to  recovery  in  the  great 
majority  of  cases. 

The  milder  forms,  whose  cause  is  unknown,  we  have  hitherto 
designated  as  '^rheumatism.''  The  others  are  distinguished  as 
gonorrhoeal,  pneumococcic,  syphilitic,  influenzal,  dysenteric,  etc., 
according  to  the  organism  producing  them. 

Between  this  group  and  those  known  as  "rheumatism,"  there  is 

'Exceptionally,  virulent  iufections (especially  those  due  to  pneumococci  or 
Btreptococci)  may  destroy  cartilage  and  bone  and  end  in  true  bony  ankylosis. 
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clear  patliologic  ilistinctioii,  Mihl  infection  with  jiyogeiiic  cocrci 
may  leave  a  sound  joint,  though  the  general  teudeuL'j  ia  to  irrippling 
throngh  fibrous  adhesions.  Ou  the  othev  hand,  arthritis  of  "  rheu- 
matic" (i.e.,  of  uukiiowu)  origin  may  eud  in  suppuration,  crippling 
(he  joint  with  adhesions,  though  in  most  cases  it  leavus  a  sound 


Pthe  JO 
^{nt. 
;      All 


All  the  membere  of  the  i 


ifectioiis  group  of  joint  lesions  present 
,1  ;ni.i   tlio  .■.w^tituth,,-,!  shp-.s  nf  u,f,r- 


I  tioii.  All  may  bu  i;(jiinjliu:Lti;d  liy  endocarditis,  but  in  those  of  un- 
known origin  ("' rheuniatiu")  this  complication  ia  especially  com- 
mon. There  is  no  bony  hypertrophy,  bone  destruction,'  sinus 
formation,  or  marked  irregularities  of  contour.  A  general  enlarge- 
int  (more  or  less  sphidle  shaped,  owing  to  periarticular  thick- 
ing  and  muscular  atrophy)  is  the  rule.  The  joint  motions  are 
'  Hee  nute  on  pii^i.'  4SS. 
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limited  uhiefly  by  pain  and  effusion;  muscular  spasm  is  not  jiiuir 

Oue  or  many  large  or  amall  joints  may  be  affected  in  any  ot  tbe 
varieties  of  infectious  artliritia,  though  the  gnnorrbceal  virus  is  ifA 


to  lodge  in  few  joints  (oftenest  the  knee  or  ankle)  and  the  "rbea- 
inatic  "  vims  in  many  joints,  wliile  the  typhoid  poiaon  has  a  predi- 
lection for  the  spine. 

Ill,  Atrophie  Arthritis. — Two  tyi>€8  must  be  recognized:  (o)  A 
monarticular  form,  secondary  itsiially  to  tabes  or  ey-ringon^ptHa 
("Charcot's  joint,"  " neuiopatliic  joint"),  and  other  diseases  t^tiu 
spinal  cord,  (i)  A  polyarticular  primarj-  form  ("  rheumatoid  w 
thritis  " ). 

In  both,  the  distinguishing  characteristic  is  atrophy  and  dertroc- 
tion  of  cartilage,  bone,  and  joint  membranes — a  process  irhich  in 
the  early  stages  caii  be  identified  only  by  tlie  as-ray  (sir«  Fig, 
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ater  the  disintegration  of  the  joint  is  usuaily  eWileiit,  and  is  fol- 
lowed by  distortions,  contractures,  and  ankylosis. 

(a)  Tlie  monarticular  form  is  genei-ally  easy  to  recognize  on  ac- 
count of  its  rapid,  i>aiiiles8  course,  with  semifluctuant  swelliug, 
secondary  to  a  well-marlced  cord  lesion,  snch  as  locoinotor  ataxia. 
A  large  joijit  is  almost  always  affected,  ofteiiest  tlie  knee,  less  often 
the  hip,  shoulder,  or  elbow. 
Xhe  joint  shows  alinormal 
nobility  aiid  the  bones  imh 
pten  be  felt  to  grate  (seel'i;; 
J33). 

(i)  The  primary  poli/nrtii- 
'  form  usually  begins  in 
lie  fingers,  and  is  very  apt  t'> 
Ben r  »ifnvmetriralli/,  i.e.,  in 
bn'espouding  joints  of  Imlh 
mda  at  the  same  time  (sec 
;.  224).  Thejointsai'e  en- 
Lrged,  iMggy,  spindle  nh a]  if  1 1 
)  the  rapid  atropiij 
of  the  interoseel),  often  ahnm- 
mally  white,  apparently  flint- 
uant,  anil  show  trophic  skin 
lesions  (glossy  skin,  swi'at  - 
ing,  mottling)  (see  Fig.  22."".i. 
The  terminal  finger-joints  ;iii' 
rarely  swollen.  Late  in  the 
iroiirse  of  the  disease  a  ring  of  constriction  often  marks  the  line  of 
articulation  (see  Fig,  226).  Pain  is  not  severe  until  motion  is  at- 
_|eiiipted  or  unless  the  joint  is  jarred  and  stirred  up  by  some  tran- 
p&tisin. 

The  changes  progress  slowly  and  attack  new  and  larger  joints, 

JBOviug  ceutially  from  the  periphery.     At  any  stage  the  process 

lay  become  arrested,  but  usually  not  until  ankylosis  or  contrartiirrg 

e  occurred  in  one  or  many  joints.     Some  of  the  "ossified  men  " 

f  dime  museums  are  in  the  ankylosed  stage  of  this  terrible  malady,. 


498 


PHYSICAL  DlAONOaiS. 


Flexion  of  lingers  with  liyi>eiexteiisioii  of  tlie  terminal  joints  »id 
deflection  to  tlie  ulnar  side  are  common  lieformities. 

IV.  Iliiiiertraphii:  ArthrlfU. — Bony  enlargement  and  OGteophjtle 
spurs  are  the  distinguishing  feature.  The  new  bone  is  ofteiiest  de- 
posited round  tlie  edges  of  the  articular  cartilage,  forming  an  irreg^ 
ular  fungoid  ring  ("  ring  bone  "  ia  lioi-ses)  or  "  lip  "  neax  the  joint. 


L 


The  attachments  of  the  ligaments  {e-n-,  the  anterior  lateral  liga- 
ment of  tlie  spiuH  or  the  cotyloid  ligament  in  the  liip-joiiit)  furuiaii 
another  favorite  site  for  the  bony  deposits, 

(a)  In  the  terminal  finger-joints  {" Jidierdfivs  nodee")  Uie 
process  may  remain  for  years  witliout  extending  to  any  otlwt 
articulation  and  without  producing  any  discomfort  (Figs.  SO  bdiI 
227). 

(J)  The  disease  may  be  limited  to  the  hip-joint  ("morbus  cows 
senilis")  or  to  any  other  single  joint,  produeing  purely  inecluuiicil 
disturbances  by  limitation  of  motion.  Theiv  Is  ito  coiisidenUe 
musculai-  spasm,  and  motion  is  quite  free  \\\i  Ui  a  otirtaiii  j 
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which  it  is  suddenly  "  locked  '-'  by  tlje  interference  nf  tlie  bony  out* 
growths.  The  situation,  size,  and  shape  of  these  outgrowths  eaii  Iw 
shown,  as  a  rule,  by  the  x-ray  alone.  Pain  and  swelling  are 
slight  or   absent,   unless  traumutUm   (internal  or  external)  stirs 


^^ew 


¥io.  ae:.— iiyperimpiiit 


up  the  joint  and  produces  a  synovitis,     Tiie  chief  complaint  is  of 
atiffrifM. 

(c)  Several  joints  may  be  affected,  and  there  may  result  much 
pain  because  nerves  pass  through  or  over  the  new-formed  bone  and 
are  compressed  hy  it.  This  form  is  most  often  seeu  in  the  spiue 
("spondylitis  deformans,"  "osteoarthritis"),  where  a  portion  of  the 
front  and  side  of  the  vertebral  column  is  "  plastered  over "  with 
lew-foruied  bone  (see  Fig,  228)j  which  later  invades  the  interverte- 
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brill  cartilage  and  produces  ankylosis  (see  Fig.  ~i}9),  eitherastnigbt 
"  ramrod  "  spiDe  or  a  forward  curved  spini'. 
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Ill  the  early  stages  the  diaease  is  recognized  by  t 

(fl)  ^erfe  pain,  running  round  the  body  or  down  the  legs,'  as 

the  iiiterciistal  and  spiiiid  nerves  are  pressed  on. 

(ft)  LimitatinH  of  Motion.     The  process  is  usually  unilateral, 

wholly  or  predominantly;  hence  tlie  patient  can  usually  bend  much 


8.  2S».— BypenroiPhlp  Aitbrltln  'Bpfnel  ot  \ 

letter  to  one  side  {see  Figs.  2H0  and  231)  than  to  the  other.  Mo- 
tion is  also  more  or  less  limited  in  other  dii-ectioiis,  but  forward 
bending  is  fairly  well  performed  as  a  rule,  in  sharp  contrast  with 
"  lumbago,"  which  renders  forward  bending  and  the  subsequent  re- 
covery almost  impossible. 

(c)  Coughing  or  sneezing  often  givet great  pain,  probably  because 
the  eosto- vertebral  joints  are  involved  in  the  new  growth;  if  anky- 
losis of  these  joints  occurs  later,  the  i-eapiratoiy  movements  of  the 
chest  are  uiterfered  with. 

Gouty  Arthritis.- — The  deposits  of  urate  of  sodium  in  the 

:  structures  around  the  joint  are,  like  those  in  the  ear  (see 

'  Many  aeunilgias  and  sciaticas  are  due  lo  tliis  disease. 
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iFig-  232),  close  beneath  the  skiii  or  perforate  it,  and  hence  are 
;nizable  (us  above  explained)  by  microscopic  examination. 
They  somewhat  resemble  the  nodes  of  hjqiertropliic  arthritiB, 
hit  are  not  attached  to  tlie  boue  anil  can  be  moved  about  in  tlie  soft 
mctuies  over  it.     j'-Kay 
Daination     shows     that 
a  often  considerable 
•struction  of  bone  in  the 
■Iricnfuty  of  the  toplii    (see 
^iga.  233  and  234). 
■      VI.     U<n,>^>i,l.il!c      Ai- 


— A  chronic   stiffening  and  enlargement  of  the  joint,  re- 
mbling  in  many  respects   the  joint  of   Iiypertrophio   arthritis, 
mt  often  aticonipauied  by  the  formation  of  fibrona  adhesions,  exi- 
les in  some  cases  of  hemophilia,  presumably  aa  a  result  of  fre- 
fauent  hemorrbages  and  serous  ooziugs  in  the  joint.     The  diagnosis 
tepends  on  the  evidenee  of  hivmophilia,  the  youth  of  the  patient, 
Vand  the  absence  of  infection  as  a  causative  factoi'. 


Relative  Fkkquesct 
following  table  was  prepai 
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Fio.  CM.  — j>KHy  or  Haoil  In  uouty  Ai 

the  Massaohusetta  General  Hospital  (1893-1903) : 

(Aculc  rheumatic  arthritis Ml  1 
S«b.o.it.rh,«m.tlc.nMH. Its  I 
O<inorrh<eal  orthritlR.. 
Typhoid  arthritis  (qplne) S  J' 

Hvperl.rophic  aod  atrophic  artliritls 4S 

Gout 9 

'  Chroulc  villous  arlhritia  ("  dry  joint ")  is  a  purely  local  process  and  Uwre 
fore  receives  no  further  mention  licrc. 

'  Boston  Hed.  and  Surg.  Jour.,  November  17lb,  1901. 


CHAPTER  XXV. 

THE  NERVOUS   SYSTEM. 
Examination  of  the  Nervous  System. 

The  outlines  of  neurological  diagnosis  depend  on  knowledge  of : 

I.  Disturbances  of  motion. 

II.  Disturbances  of  sensation. 

III.  Disturbances  of  reflexes  (including  sphiucterio  and  sexual 
reflexes). 

IV.  Disturbances  of  electrical  excitability. 

V.  Disturbances  of  speech  and  handwriting. 

VI.  Disturbances  of  nutrition  ("  trophic  "). 

VII.  Psychic  disorders. 

I  shall  ■  attempt  no  topical  diagnosis  of  nerve  lesions,  no  diag- 
nosis, that  is,  depending  on  memorizing  the  brain  areas,  cord  lev- 
els, or  skin-and-musole  areas  corresponding  to  particular  nerve 
lesions.  The  gene.1^  practitioner  for  whom  this  book  is  intended 
will  not  attempt  to  carry  such  points  in  his  head,  but  will  refer  to 
specialists  or  special  text-books  when  the  case  confronts  liim.  The 
general  methods  most  often  employed  are  all  that  I  attempt  to  de- 
scribe. 

L  I>isorders  of  Motion, 

1.  Gaits. 

2.  Paralyses. 

3.  Spasms  and  tremors. 

4.  Ataxia. 

1.   Gaits, — The  most  important  gaits  are  : 
.(a)  The  spastic. 
(ft)  The  ataxic. 
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(e)  The  gait  of  paraiysis  agitans, 

(^d)  The  toe-drop  gait. 

(e)  The  ffait  of  simple  weakness. 

With  the  spastic  gait  there  is  rigidity  of  the  legs,  making  it 
difficult  to  lift  the  feet ;  hence  the  patient  acuEb  along,  oaoally  with 
bent  knees  and  as  if  his  feet  were  fostened  to  the  grooad.' 

The  aiioxie  gait  is  difficult  to  describe.  The  patient  is  not  mns* 
cularly  weak,  but  does  not  know  where  his  feet  are  or  where  the 
ground  is;  hence  he  flounders  and  throws  hifl|  feet  about  irregularly. 

The  gait  of  paralysis  agita/ns  is  an  exaggeration  of  the  old  man's 
gait,  such  as  we  often  see  on  the  stage.  The  whole  body  is  bent 
forward  and  rigid  (see  Fig.  236),  and,  if  pr(^;res8  is  accelerated  by 
a  push  given  from  behind,  the  patient  may  be  unable  to  stop  himself. 

In  the  toe-drop  gait  the  foot  is  raised  high  and  slapped  down 
upon  the  ground  with  a  flail-like  motion. 

2.  Paralysis  or  Paresis. — No  detailed  account  can  be  given  here 
of  the  method  of  testing  individual  muscles  for  loss  or  impairment 
of  power.  In  general,  a  knowledge  of  the  origins  and  attachments 
of  niuscles  enables  us  to  work  out  for  ourselves  a  series  of  tests 
that  will  bring  any  desired  group  into  contraction.  It  is  convenient 
to  class  ])aralyses  according  to  their  origin  as  follows: 

(f/)  Bra  hi  paralysis:  usually  hemiplegia  (arm  and  leg  on  same 
side,  witli  or  without  the  face). 

(/>)  Cord  paralysis:  usually  paraplegia  (Sotti  legs,  rarely  both 
anus)  or  monoplegia  (one  extremity). 

(r)   Cranial  lutrve paralysis :  usually  one  or  more  eye  niuscles. 

(</)  Perl  plural  nerve  paralysis :  special  muscle  ^ttom/m,  oftenest 
the  extensors  of  the  wrist  or  foot,  the  shoulder  muscles,  and  those 
supplied  l)y  tlie  facial  nerve. 

[e)  Ifysterical  paralysis :  no  strict  anatomical  distribution,  of- 
tenest  monoplegia  (one  extremity). 

Perij)lieral  nerve  paralyses  are  especially  apt  to  be  accompanied 
by  sensory  symptoms,  electrical  changes,  and  wasting.     Brain  paral- 

'  The  cross'Ugged  ynit  is  a  spastic  gait  in  which  the  adductors  of  the  thight 
arc  so  contrac^tfMl  that  the  feet  tend  to  be  crossed.    This  gait  is  oftenest  seen 

in  the  ronf/emtal  simntic  jxiralyses. 


yaes  have  relatively  few  sensory  symptoms  (sometimes  paraestlie- 
sise,  see  below,  page  510^  and  relatively  eligUt  wasting.  Mental 
changes,  coma,  or  convulsions  often  precede  or  follow  tLem.     Cord 


I 


paralyses  may  or  may  not  show  these  associations,  but  are  often 
accompanied  by  disorders  of  the  bladder  and  rectuni. 

3.  Sposm,  Tremor,  ami  FibrillArij  Twifckinff.~—(ji)  Spasm  means 
involuntary  niuscularcontraction.  The  familiar  "cramp  "  is  a  good 
example  of  the  type  of  spasm  known  as  toniu  sjinsm.  In  (contrast 
with  this  is  the  clonic  sjiasm,  in  which  flexors  and  ext*;nsor3  con- 
tract alternately  to  produce  a.  motion  like  that  of  onr  forearm  when 
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we  shake  up  a  fluid  in  a  test  tube,  or  like  the  ankle  clonus  (see 
below). 

Spasms  may  be  general  or  local,  i.e.,  involve  few  or  many  mus- 
cles. In  strychnine  poisoning  the  whole  body  may  be  thrown  into 
rigidity  or  general  tonic  spasm.  At  the  beginning  of  an  epileptic 
seizure  the  body  stiffens  out  (tonic  spasm),  then  becomes  "con- 
vulsed "  (general  clonic  spasm).  Local  tonic  spasm  is  exemplified  iu 
tlie  ordinary  ^^  cramp. ^^  The  spastic  gait,  above  described,  is  an- 
other common  example  of  tonic  spasm  limited  mainly  to  one  group 
of  muscles.  The  contractures  which  so  often  affect  the  sound  mus- 
cles in  a  pailiially  paralyzed  limb  (see  above,  page  506)  are  also  ex- 
amples of  local  tonic  sjnisms. 

Athetosis,  a  special  variety  of  local  tonic  spasm,  has  been  de- 
scribed oil  page  45. 

Local  clonic  spasm  is  not  common.  It  may  be  due  to  irritation 
of  a  small  portion  of  the  cerebral  cortex  by  various  lesions  (**  Jack- 
son ian  epilepsy ''),  and  sometimes  precedes  or  alternates  with  the 
general  spasms  of  ordinary  epilepsy.     It  also  occurs  in  hysteria. 

Artiticially  a  momentary  or  prolonged  clonic  spasm  of  the  foot 
niusch's  is  often  produced  in  testing  for  the  ankle  clonus  (see  below, 
j)age  513). 

(h)  Tremor  may  be  defined  as  a  clanic  spasm  of  short  exairsion. 
Its  causes  and  varieties  have  already  been  discussed  (see  page  43). 

((')  Fihrillary  twitchinfjs  means  the  brief  repeated  contraction  of 
small  bundles  of  muscle  fibres.  It  is  seen  in  patients  who  are  cold 
or  nervous,  in  many  debilitated  and  neurasthenic  conditions,  and 
often  in  muscles  affected  by  progressive  muscular  atropht/. 

((/)  Choreic  and  chord  form  movements  have  already  been  de- 
scribed ( page  44). 

4.  Afdxia. — Inco-ordination  of  the  various  muscles  which  nor- 
mally a(;t  together  to  produc^e  a  well-directed  movement  is  called 
(itd.rid.  All  young  infants  exhibit  ataxia  in  their  more  or  less  un- 
successful grasping  movenu*nts.  Alcoholic  intoxication  often  pro- 
duces typical  ataxia,  aiul  it  is  also  exemplified  in  the  gait  oftahes 
dorsal  is.  There  is  no  lack  of  muscular  contraction — often  too  much 
— but  it  is  disorderly  and  ill-directed. 
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Deficiency  in  the  power  to  balance  in  standing  or  walking  is  per- 
haps the  commonest  type  of  ataxia,  and  may  be  due  not  only  to  the 
causes  just  mentioned,  but  also  to  cerel)ellar  disease  and  ear  dis- 
ease. In  these  types  there  is  often  a  tendency  to  stagger  in  one 
particular  direction,  e.ff,,  to  the  right,  and  the  ataxia  is  associated 
with  vertigo  and  with  other  evidences  of  brain  tumor  or  of  ear  dis- 

In  tabes  dorsalis  and  other  diseases  we  test  the  power  to  bal- 
ance by  asking  the  patient  to  bring  his  feet  together  (toe  to  toe  and 
heel  to  heel)  and  to  close  his  eyes.  If  he  is  unable  to  preserve  his 
balance  his  failure  is  known  as  " Rombert/^s  sif/n.^* 

11.  Disorders  of  Sensation, 

The  following  are  the  most  important  types : 

1.  AncBsthesia  (or  insensibility  to  pain,  to  touch,  to  heat  and 
cold,  and  to  muscle  sensation). 

2.  Hyper cesthema  (or  oversensitiveness), 

3.  Farwsthes-ia  (abnormal,  false,  or  disordered  sensation). 

4.  Pain, 

5.  Disorders  of  special  sense. 

These  disturbances  may  all  be  seen  in  different  stages  or  types 
of  lesions  of  the  spinal  cord  or  peripheral  nerves.  They  are  less 
common  in  brain  lesions. 

1.  Tests  of  ancBsthe&ia  are  time-consuming  and  difficult,  because 
we  depend  for  our  data  on  the  patient's  intelligent  answer  to  the 
question,  "Do  you  feel  that?"  As  a  rule,  we  cover  the  patient's 
eyes  and  then  touch  the  suspected  parts — first  lightly,  then  more 
strongly — questioning  him  to  see  if  he  feels  the  touch,  can  judge 
the  nature  of  the  touching  object  (finger,  pencil,  pin),  an<l  tell 
where  he  is  touched.  A  pin-prick  is  ofteuest  used  to  test  })uin 
sense,  and  test  tubes  filled,  one  with  hot,  one  with  cold  water,  are 
convenient  for  trying  the  temperature  sense.  Finally,  we  try 
whether  the  patient  can  recognize  familiar  objects  placed  in  his 
hand  and  can  tell  the  position  in  which  you  may  put  his  anus  or 
legs.     Failure  to  make  these  discriminations  is  known  as  astrrcof/' 
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nosisy  and  occurs  oftenest  in  brain  lesions  affecting  the  temporal 
lobes. 

I>is8ociation  of  seyisation — the  preservation ,  for  example,  of 
sensations  of  touch  with  loss  of  those  of  pain  and  temperature — 
occurs  oftenest  in  syringomyelia. 

Delayed  sensation  and  mistakes  regarding  the  point  touched  in 
testing  are  commonest  in  tabes  dorsalis,  which  disease  presents  a 
great  variety  of  sensory  disorders  not  here  catalogued. 

The  distribution  of  anaesthesia  depends,  like  the  distribution  of 
paralysis,  on  the  lesion.  Hemiana^sthesia  is  seen  oftenest  in  hytie- 
ria  and  ovfjanic  brain  lesions.  Cord  lesions,  such  as  transverse  mye- 
litis or  compression  of  the  cordy  usually  produce  anaesthesia  in  the 
area  suppHed  by  the  spinal  nerves  below  the  lesion.  Peripheral 
nerve  lesions  may  produce  anaesthesia  of  the  skin  areas  supplied  by 
the  nerve  in  question. 

Areas  of  hysterical  anaesthesia  (with  hyperaesthesia  and  paraes- 
thesia)  usually  do  not  correspond  to  the  distribution  of  any  set  of 
nerves  or  centres,  and  are  distinguished  by  this  fact. 

2.  JfypenvstJiesia  is  most  often  recognized  as  hyperaesthesia  for 
pain  (tenderness)  or  in  the  special  senses  (sensitiveness  to  light  or 
noise).  It  is  commonest  in  peripheral  nerve  lesions  and  in  hyste- 
ria.    Tlie  tests  are  the  same  as  those  for  anaesthesia. 

3.  PdnvstJirsla  is  commonest  in  the  form  of  the  familiar  prick- 
ling and  tingling  felt  when  one's  arm  or  leg  has  "gone  to  sleep." 
Sensations  as  of  crawling  insects  are  not  uncommon ;  the  "  hot  feet " 
of  many  elderly  persons  (with  arteriosclerosis)  and  the  "burning 
hands"  of  many  washerwomen  are  other  familiar  examples. 

Local  jf(fj'(rsfhrsia  is  not  uncommon  in  lesions  of  the  cerebral 
cortex,  and  constitutes  the  preliminary  ^^aura"  with  which  many 
attacks  of  epilepsy  are  ushered  in.  Well-developed  tabes  dorsalis 
shows  many  ourious  or  distressing  varieties  of  paraesthesia,  as  do 
many  other  varieties  of  peripheral  neuritis. 

III.  Reflexes. 

We  may  distinguish : 
1.    Fu^jU  rcjiexes. 
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2.  Deep  reflexes  (tendon  reflexes). 

3.  Superficial  reflexes  (skin  reflexes). 

4.  Sphincteric  reflexes. 

5.  Sexual  reflexes. 

1.  Pupil  reflexes  have  been  described  on  page  15. 

2.  Tendon  Reflexes. — Among  the  most  important  of  these  is  the 
knee-jerk  (quadriceps  tendon);  less  important  are  the  ankle-jerk 
(Achilles  tendon)  and  ankle  clonus,  the  wrist,  elbow,  and  jaw  re- 
flexes. 

To  test  the  knee-jerk  many  methods  are  used ;  the  following 
seems  to  me  the  best :  The  patient  sits  with  his  knees  flexed  at  a 
blunt  angle.  The  physician  lays  his  left  hand  on  the  front  of  the 
thigh  and  strikes  the  tendon  of  the  quadriceps,  just  below  the  pa- 
tella, with  the  finger  tips  of  the  right  hand  or  with  a  rubber  ham- 
mer. The  left  hand  feels  the  sudden  contraction  of  the  quadriceps 
whether  the  foot  jerks  or  not.  If  no  contraction  is  obtained  we 
should  try  what  is  known  as  ^^  re'enforcement  of  the  knee-jerk." 
The  essence  of  this  is  concentration  of  the  patient's  attention  on 
a  voluntary  muscular  contraction  in  anotlier  part  of  the  body.  We 
may  accomplish  this  by  asking  the  patient  to  hook  the  fingers  of 
his  hands  together,  and  at  a  given  signal  to  give  a  quick  pull  upon 
them  and  then  let  go.  The  physician  givTS  the  signal  (often 
the  word  "  now  ")  and  strikes  the  patella  tendon  at  the  sajne  mo- 
ment. 

The  knee-jerk  is  often  wanting  or  feeble  in  young  infants.  It 
varies  a  great  deal  in  persons  of  different  temperament;  in  high- 
strung  or  oversensitive  persons  and  in  the  Jewish  race  very  lively 
knee-jerks  are  often  seen  without  disease. 

Absence  of  kneejerk  is  oftenest  found  in : 

(a)  Peripheral  neuritis  (alcoholic,  diphtheritic,  lead,  etc.). 

(h)  Tabes  dorsalis. 

(c)  Anterior  poliomyelitis  (on  the  paralyzed  side). 

{d)  In  the  deepest  coma  from  any  cause. 

(e)  In  complete  severing  of  the  spinal  cord. 

Given  a  case  without  knee-jerks : 
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Neuritis  is  suggested  by  the  history  and  etiology,  by  the  pres- 
ence of  marked  sensory  symptoms  (pain,  tenderness),  and  the  ab- 
sence of  symptoms  pointing  to  the  brain  or  cord. 

In  tabes  the  Argyll-Robertson  pupil,  the  disturbance  of  the 
sphincters  and  sexual  power,  the  "  lightning  pains  "  here  and  there, 
the  presence  of  Romberg's  symptom  (see  page  509),  and  later  the 
ataxic  gait  are  important  confirmatory  signs. 

Anterior  poliomyelitis  presents  a  flaccid  paralysis,  usually  of  one 
extremity,  coming  on  suddenly  in  a  young  child  and  wholly  with- 
out sensory  symptoms. 

Comatose  patients,  if  the  coma  is  due  to  cerebral  hemorrhage 
and  is  not  of  the  profoundest  type,  often  show  increased  knee-jerks 
on  the  paralyzed  side;  but  in  very  profound  unconsciousness  all 
reflexes  are  lost. 

Partial  destruction  of  the  cord  often  increases  the  reflexes,  but 
total  division  usually  abolishes  them. 

Increased  knee-jerk  is  found  in : 

{a)  Cerebral  paralyses  (infantile,  apoplectic,  dementia  paralytica, 
etc.). 

{b)  Spastic  paraplegia  and  the  amyotrophic  forms  of  lateral 
sclerosis. 

(j')  Many  cord  lesions,  localized  above  the  lumbar  enlargement 
(transverse  or  pressure  myelitis). 

(^/)  lu  the  earliest  stages  of  peripheral  neuritis  (some  later). 

(t)  Multiple  sclerosis. 

(  /*)  Some  forms  of  chronic  arthritis. 

DiFKKUKXTiAL  DIAGNOSIS  of  cascs  with  increased  knee-jerks: 
Crrchral  parf/lt/sfs  usually  manifest  their  place  of  origin  b}'  the 

presence  of  psychic   symptoms    (coma,  idiocy,  dementia)  and  by 

convulsions.     The  paralysis  is  usually  hemiplegic  and  involves  no 

wasting  heyond  the  ntroplnj  of  disuse. 

Sjt'istlr  [Kiraplrfjla  is  readily  recognized   by  the   gjiit  (see  page 

;"»()())  and  the  absence  of  marked  sensory  or  sphincteric  symptoms. 

Its  j)alli()logy  is  not  known.     If  marked  wasting  of  the  muscles 

occurs  it  is  termed  ^'  awijotrophic  lateral  sclerosis." 
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Transiferse  or  diffuse  cord  lesions  above  the  lumbar  enlargement 
produce  usually  anaesthesia  below  the  level  of  the  lesion  and  almost 
invariably  relaxation  of  the  sphincters. 

The  earliest  stages  of  peripheral  neuritis  are  usually  recogniza- 
ble, despite  a  lively  knee-jerk,  by  the  predominant  sensory  symp- 
toms and  the  etiology. 

Multiple  sclerosis  presents,  in  typical  cases,  intention  tremor 
(see  above,  page  44),  nystagmus  (page  16),  and  staccato  speech. 
In  atypical  cases  diagnosis  is  difficult  and  cases  are  often  mistaken 
for  hysteria. 

Almost  any  chronic  joint  disease^  except  tuberculosis,  may  be 
associated  with  increased  reflexes.  Diagnosis  depends  on  the  ab- 
sence of  other  causes  for  the  increase. 

Other  Deep  Reflexes, — The  Achilles  reflex  is  best  obtained  by 
having  the  patient  kneel  on  the  seat  of  a  well-padded  chair,  with 
Lis  feet  unsupported,  while  we  strike  the  Achilles  tendon.  The 
significance  of  its  absence  or  increase  is  practically  the  same  as  that 
just  given  for  the  knee-jerk,  but,  since  it  represents  a  slightly  lower 
position  in  the  spinal  cord,  it  may  be  affected  earlier  than  the  knee- 
jerk  in  any  cord  disease  which  begins  at  the  bottom  of  the  cord  and 
travels  up.  Thus  in  tabes  I  have  known  the  Achilles  reflex  absent 
when  the  knee-jerk  still  persisted. 

Ankle  clonus  occurs  in  spastic  comlitions  of  the  legs  or  in  any 
disease  which  increases  the  other  leg  reflexes.  It  is  obtained  by 
supporting  the  patient's  leg  in  a  state  of  such  relaxation  as  can  be 
obtained,  then  suddenly  and  quickly  forcing  the  foot  up  as  far  as  it 
will  go  toward  the  shin,  and  holding  it  in  this  position.  A  clonic 
spasm*  results,  which  in  true  ankle  clonus  persists  as  long  as  we 
choose  to  hold  the  foot  in  this  position.  Spurious  clonus  is  obtained 
when  only  a  few  contractions  occur,  the  muscle  then  relaxing.  This 
spurious  clonus  can  often  be  obtained  in  neurasthenic  and  hysterical 
states,  and  has  not  the  significance  of  true  clonus. 

Kemig^s  sign  is  a  reflex  contraction  of  the  ham-string  muscles, 
obtained  by  flexing  the  thigh  on  the  trunk  at  a  right  angle  (as  in 
the  ordinary  sitting  position)  and  then  attempting  to  extend  the 
88 
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lower  leg.    Its  motion  is  arrested  about  half  way  between  the  right 
angle  and  full  extension. 

This  reflex  is  of  some  value  in  the  diagnosis  of  meningitisi  thougli 
allowance  must  be  made  for  tlie  stiffness  of  old  age.  The  sign  is  by 
no  means  pathognomonici  but  is  of  some  confirmatory  value. 

The  de^  reflexes  of  the  amis  (wrist,  bicepsi  and  triceps  tendon) 
ai*e  obtained  by  snapping  these  tendons  sharply  with  the  finger. 
Decrease  in  these  reflexes  we  cannot  perceive,  since  they  are  cnly 
obtaimMe  when  increased.  They  are  increased  in  practically  the 
same  diseases  which  increase  the  leg  reflexes,  and  also  in  some 
chronic  joint  troubles. 

The  jaw'jerk  is  obtained  by  asking  the  patient  to  let  the  lower 
jaw  drop  fully,  placing  a  finger  on  the  chin  and  percussing  that  finger 
as  in  percussion  of  the  chest. 

3.  Superficial  Reflexes, — A  "ticklish"  person  is  one  whose  su- 
perficial reflexes  (skin  and  muscles)  are  very  lively.  Among  path- 
ological reflexes  of  this  type : 

(r/)  The  Bahiiiski  reflex  is  the  most  important.  It  is  a  modifica- 
tion or  reverse  of  the  normal  plantar  reflex,  which  crumples  up  the 
toes  toward  tlie  sole  of  the  foot  if  the  skin  of  the  foot  is  tickled. 

To  obtiin  the  Babinski  reflex,  bare  the  patient's  foot  and  draw 
the  blunt  end  of  a  pencil  along  the  inner  side  of  the  sole  from  heel 
to  toe  with  moderate  pressure.  If  the  great  toe  cocks  up  toward 
the  shin,  Babinski's  reflex  is  present.  Sometimes  one  or  more  other 
toes  follow  the  great  toe; 

The  reflex  is  obtained  on  the  paralyzed  side  in  hemiplegia  and 
other  lesions  involving  the  motor  tract. 

(/>)  The  cremasteric  reflex  draws  the  testis  tight  up  against  the 
body  (as  aftin*  a  cold  bath)  when  the  skin  and  muscles  on  the 
inner  side  of  the  thigh  ai*e  gathered  up  and  firmly  grasped  in  the 
hand. 

(/')  The  abdominal  and  epigastric  "tickle  reflexes"  are  excited 
by  lightly  and  quickly  stroking  the  skin  of  these  parts  with  a  i)en- 
cil  i)oint  or  something  of  the  sort. 

The  presence  of  cremasteric,  abdominal,  and  epigastric  reflexes 
indicates  that  the  portion  of  the  S2)inal  cord  in  which  they  are  rep- 
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lesented  (upper  lumbar  and  lower  dorsal  regions)  is  functionally 
sound.  The  absence  of  these  reflexes^  however,  signifies  nothing, 
for  in  many  healthy  persons  they  cannot  be  excited. 

(d)  The  reflex  of  winking  excited  by  tlie  ordinary  stimuli  signi- 
fies the  approximately  normal  conductivity  of  the  fifth  and  seventh 
nerves  (trigeminal  and  facial). 

4.  Sphincteric  Reflexes, — The  sphincters  of  the  bladder  and  rec- 
tum are  kept  closed  in  the  normal  adult  by  reflex  contraction  ex- 
cited by  the  presence  of  urine  and  faeces.  If  there  is  no  aware- 
ness of  fseces  at  the  anus  or  of  urine  at  the  neck  of  the  bladder, 
owing  to  destruction  of  the  conducting  nerves  or  spinal  nerve-cen- 
tres, involuntary  urination  and  defecation  occur. 

This  is  the  case  in  transverse,  diffuse,  or  compression  myelitis 
above  the  segment  (fourth  and  fifth  sacral)  wliere  the  centi'cs  for 
bladder  and  rectum  are  represented;'  also  in  tabes  dorsalis,  dementia 
paralytica,  and  less  often  in  other  chronic  spinal  diseases.  Periph- 
eral neuritis  and  brain  lesions  rarely  affect  the  sphincters. 

In  deep  coma  from  any  cause  (epilepsy,  cerebral  hemorrliage) 
the  sphincters  may  be  relaxed,  owing  to  the  abolition  of  sensation. 

6.  Sexual  Power. — Sexual  power  may  be  regarded  as  a  reflex  in 
the  presence  of  a  particular  stimulus,  and  is  diminished  or  lost  in 
chronic  cord  diseases  involving  the  first  and  second  sacral  segments 
(lumbar  enlargement)  or  the  nerves  leading  to  them,  e.f/,f  in  tabes, 
some  cases  of  myelitis  and  dementia  paralytica,  etc.  Temporary 
increase  of  power  may  precede  the  dimiimtion. 

IV.  ^Electrical  Iteactiofis. 

In  health  a  sharp  contraction  occurs  if  a  faradic  current  is  ap- 
plied to  a  nerve  or  over  a  muscle,  and  a  sunilar  contraction  can  be 
obtained  with  the  galvanic  current  just  when  the  circuit  is  closed 
or  broken,  but  not  when  the  current  is  passing. 

In  contrast  with  these  conditions  is  the  reaction  of  degeneration. 

>  It  must  be  remembered  that  tliese  nerves  arine  from  the  cord  at  tlic  level 
of  the  first  lumbar  vertebra,  though  they  do  not  iMue  from  the  spinal  column 
till  the  fourth  and  fifth  sacral  foramina  are  reached. 
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When  this  is  present  we  obtain  no  musoalar  twitching  with  the 
faradio  current  and  none  over  the  nerve  with  the  galvanic;  hot 
with  the  galvanic  aver  the  muscle  a  dowj  tvorm-like  eontroMm  oo- 
ours,  and  the  response  to  the  positive  pole  is  as  good  as  to  the  neg- 
ative,  or  better,  whereas  normally  there  is  far  better  zespunae  to 
the  negative.  This  is  the  complete  reaction  of  degenezatioii;  in 
partial  reacfiions  of  degeneration  all  the  normal  reactiona  may  he 
present,  but  diminished  in  intensity. 

Beaction  of  degeneration  occurs  in  all  diseases  afiFecting  the  an- 
terior motor  horns  of  the  cord  or  their  prolongations  downward  is 
the  peripheral  nerves ;  for  example,  in  anterior  poliomyelitis,  pro- 
gressive muscular  atrophy,  transverse  or  pressure  myelitis,  and  ill 
severe  forms  of  peripheral  neuritis.  In  brain  lesions  this  reaction 
rarely  occurs. 

In  prognosis  a  reaction  of  degeneration  persisting  after  six  to 
twelve  weeks  is  unfavorable  for  recovery  of  the  use  of  the  muscles 
in  which  it  occurs.  If  reaction  of  degeneration  is  absent  or  partial 
from  the  start,  prognosis  is  for  relatively  speedy  recovery,  weeks 
rather  than  months. 

F.  Speech  and  Handivriting. 

Aphasia^  the  loss  of  the  power  to  speak  or  understand  speech, 
despite  normal  hearing  and  muscular  powers,  occurs  in  lesions  af- 
fecting the  third  left  frontal  and  first  left  temporal  convolutions 
of  the  brain.* 

The  lesions  producmg  aphasia  may  be  permanent  anatomical 
changes  following  hemorrhage  or  tumor,  or  they  may  be  transitory, 
as  in  uraemia  and  migraine. 

Tlie  power  to  write  or  read  letters  is  lost  {agraphia)  when  the 
angular  and  supramarginal  convolutions  are  destroyed. 

Degeneration  of  the  handwriting^  as  compared  with  the  standard 
of  former  years,  is  often  a  helpful  bit  of  evidence  in  the  diaignosis 
of  dementia  paralytica^  but  may  occur  temporarily  in  various  fatigue 
states. 

*  In  some  ] eft-handed  persons  the  centres  are  on  the  right  side  of  the  brain. 
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VI.   Trophic  or  Vasomotor  Disorders. 

Trophic  lesions  of  the  joints,  muscles  (atrophy),  skin,  and  nails 
have  already  been  exemplified  (pages  497  and  52).  They  blend  with 
and  are  by  some  explained  as  the  results  of  vascular  changes  {vaso- 
motor). Herpes  lalnalis  ("cold  sore")  and  herpes  zoster  ("shin- 
gles") certainly  seem  to  give  every  evidence  of  being  due  to  nerve 
nutritive  disorders  and  not  to  vascular  changes.  The  acute  bedsores 
which  form  in  myelitis,  the  "  aiig^ionettrotic  "  local  strellings  which 
appear  here  and  there  in  certain  persons,  and  the  local  syncope  or 
asphyxia  which  sometimes  lead  to  Raynaud* s  form  of  gangrene, 
seem  to  need  both  nerve  and  vessel  changes  to  explain  them. 

In  brain  lesions  these  trophic  and  vasomotor  changes  are  much 
rarer  than  in  disease  of  the  cord  and  peripheral  nerves. 

VII.   The  Examination  of  Psychic  Functions. 

The  diagnosis  of  the  mental  factors  of  disease  forms  an  impor- 
tant part  of  the  study  not  only  of  neurology,  but  of  all  diseases 
wherever  situated ;  but  as  it  cannot  be  called  physical  diagnosis,  it 
falls  outside  the  scope  of  this  book,  except  in  so  far  as  loss  of  con- 
sciousness, coma^  may  be  considered  under  this  heading. 

Coma. 

The  causes  of  coma  are  identical  with  the  causes  of  convulsions. 
Every  disease  which  causes  the  one  may  cause  the  other;  hence  all 
that  is  here  said  on  the  diagnosis  of  coma  applies  equally  well  to 
the  diagnosis  of  convulsions.     Either  or  both  may  result  from : 

1.  Apoplexy  (including  cerebral  hemorrhage,  embolism,  and 
thrombosis). 

2.  Uraemia  and  hepatic  toxaemia. 

3.  Diabetes. 

4.  Cerebral  concussion  (stun). 

5.  Cerebral  compression. 
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6.  Syncope  (fainting). 

7.  Opium. 

8.  Alcohol. 

9.  Hysteria. 

10.  Epilepsy. 

11.  Gas  poisoning. 

12.  Sunstroke. 

Apoi^lexy  is  the  probable  diagnosis  when  an  elderly  person  who 
has  shown  no  previous  signs  of  ill-health  becomes  suddenly  and 
deeply  comatose  within  a  few  seconds  or  minutes.  If  hemiplegia  b 
present  (with  or  without  aphasia)  and  if  we  can  exclude  tiie  other 
causes  above  mentioned,  the  probability  of  apoplexy  is  increased. 
To  determine  hemiplegia  in  a  comatose  patient,  try  the  following 
tests: 

(^/)  Lift  the  arm  and  then  the  leg,  first  on  one  side  and  then  on 
the  other,  and  let  go.  The  supported  member  falls  more  limply  on 
the  paralyzed  side. 

(/>»)  Pinch  or  prick  the  limbs  alternately.  The  sound  limb  may 
be  moved,  while  the  other  remains  motionless.  Pressure  over  the 
supraorbital  notc^h  may  liring  out  a  similar  difference  in  the  response 
of  the  two  sides. 

(r)  Try  the  knee-jerks.  On  the  paralyzed  side  the  jerk  may  be 
increased. 

(r/)  Try  IJabiiiski's  reaction.  It  may  be  present  on  the  para- 
lyzed side. 

Vrannla, — The  diagnosis  between  apoplexy  and  uraemia  is  some- 
times impossible,  since  uraemia  may  produce  hemiplegia  and  the 
urine  in  the  two  conditions  (as  obtained  by  catheter)  may  be  identi- 
cal. Usually,  however,  the  urdemic  patient  has  previously  shown 
obvious  signs  of  ne})liritis — oedema,  headache  and  vomiting,  long- 
standing ()li<j:uria,  or  polyuria  with  albuminuria.  Convulsions  more 
often  precede  or  follow  the  coma  of  unemia  than  that  of  apoplexy. 
Retinal  hcniorrliages  or  albuminuric  retinitis,  if  recognized  by  oph- 
thalmoscopic examination,  point  strongly  to  unemia. 

Tlu»  ht»]>atic  toxtemia  in  which  many  cases  of  cirrhosis  die  is  dis- 
tinguishable from  unemia  only  if  the  previous  history  of  the  case  is 
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known  to  us  and  the  signs  of  liver  disease  (ascites,  jaundice,  caput 
Medusse)  are  evident. 

Diabetic  coma  is  usually  recognized  with  ease,  because  the  evi- 
dences of  advancing  diabetes  lead  gradually  up  to  it.  The  emacia- 
tion of  the  patient,  the  sweetish  odor  of  the  breath,  the  presence  of 
sugar,  and  especially  the  evidences  of  acetone  and  diacetic  acid  in 
the  catheter-urine,  are  the  essential  factors  in  diagnosis.  Dysp- 
noea ("air  hunger")  precedes  the  coma  in  about  one- third  of  the 
cases. 

Concussion  (or  stun)  after  a  blow  usually  clears  up  iu  a  few 
minutes  and  so  presents  no  difficulty  iu  diagnosis.  If  the  coma 
lasts  on  for  hours  or  days  (as  it  sometimes  does)  the  suspicion 
arises  that  we  are  dealing  with 

Compression,  For  this  the  evidences  are:  Focal  symptoms, 
convulsions,  slowing  of  the  pulse,  and  signs  of  depressed  fracture. 
To  determine  the  latter  fact  may  be  impossible  without  trephining, 
since  the  inner  table  of  the  skull  may  be  broken,  while  the  outer  is 
intact.  The  focal  signs  to  be  looked  for  are  paralyses  (ocular  or 
peripheral). 

Syncope  (or  fainting)  is  usually  over  in  a  few  minutes  and  so 
betrays  its  nature,  but  it  must  not  be  forgotten  that  a  slight  convul- 
sion may  occur  just  as  the  patient  comes  out  of  coma.  No  suspi- 
cions of  epilepsy  need  be  aroused  thereby,  but  if  there  have  previ- 
ously been  signs  of  hysteria  we  may  be  iu  doubt  whether  the 
fainting  fit  is  not  of  hysterical  origin.  The  history  of  the  case,  the 
circumstances  at  the  onset  of  the  attack,  and  the  presence  or  ab- 
sence of  hysterical  behavior  during  it  usually  guide  us  aright. 

Opium  poisoning  produces  a  coma  from  which  the  patient  can 
usually  be  more  or  less  aroused.  Contracted  pupils  and  slow  respi- 
ration are  the  most  characteristic  signs.  A  laudanum  bottle  or  a 
subcutaneous  syringe  found  near  tlie  patient  often  assist  the  diag- 
nosis. 

Alcoholic  coma  is  rarely  complete.  The  patient  can  be  aroused. 
The  circumstances  under  which  he  is  found,  the  odor  of  alcohol  on 
the  breath,  the  absence  of  paralysis,  fever,  small  pupils,  or  urinary 
abnormalities  are  the  main  supports  in  diagnosis.     There  is  no  char- 
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aoteristio  pulse  and  the  pupils  show  no  eonstant  changes,  though  in 
many  cases  they  are  dilated. 

Hystterical  coma  usually  occurs  in  young  women  who  have  pte- 
viously  shown  signs  of  hysteria.  In  falling  they  never  hurt  them- 
selves. The  eyelids  are  contracted,  often  tremulous,  and  when 
forcibly  pulled  open  often  expose  eyeballs  rolled  up  so  that  the 
whites  alone  are  seen.  The  hands  are  apt  to  make  grasping  motions, 
and  there  are  irregular,  semipurposive  movements  of  various  parts 
of  the  body.  A  startling  word  may  arouse  the  patient,  but  anies- 
thesia  to  pain  (over  one-half  or  all  the  body)  is  often  complete. 

Postepileptic  coma  is  usually  recognized  with  ease,  because  of 
the  convulsions  which  precede  it  and  which  are  usually  known  to 
have  occurred  at  intervals  before.  The  scars  of  previous  Mis  may 
be  found  on  the  head. 

Gas  poisoning  rarely  presents  any  diagnostic  difficulties,  because 
the  circumstances  under  which  the  patient  is  found  make  dear  the 
cause  of  his  condition.  An  odor  of  gas  may  hang  about  his  breath 
for  some  hours. 

Sunstroke  is  recognized  by  the  state  of  the  weather  and  the  pres- 
ence of  a  very  high  temperature  (106°,  110°,  115°  F.,  or  even 
more).     There  is  no  other  characteristic  sign. 
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APPENDIX  A. 
DISEASES  OF  THE  MEDIASTINUM 

I.  Mbdiastinal  Tumors. 

Kbw  growths  of  the  mediastinal  glands*  usually  manifest  their 
presence  by  the  following  symptoms  and  signs : 

(1)  Cachexia  and  substernal  pain. 

(2)  Evidence  of  pressure  against: — 

(a)  The  gullet, 

(b)  The  windpipe  or  primary  bronchi. 

(c)  The  large  venous  trunks, 

(d)  Nerves  which  pass  through  the  mediastinum. 
(fi)  The  subclavian  arteries. 

(/)  The  heart. 

{g)  The  ribs,  clavicle,  or  sternum. 
(8)  Secondary  deposits  in  the  cervical  or  axillary  glands. 

(a)  By  pressure  on  the  gullet  swallowing  may  be  rendered  diffi- 
cult or  impossible  (dysphagia). 

{b )  By  pressure  on  the  windpipe  may  be  produced  displacement 
of  the  latter  to  one  side,  or  fixation  so  that  it  cannot  be  moved  in 
any  direction.  The  larynx  may  be  drawn  down  into  a  noticeably 
low  position,  and  the  laryngoscope  may  demonstrate  that  the  tra- 
cheal wall  is  bulged  inward  by  the  pressure  of  the  new  growth 
upon  it. 

Dyspnoeai  either  inspiratory  or  expiratory,  or  both,  and  often 

1  Tuberculous  glands  not  being  here  included. 
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of  noisy  atiideiit  type,  may  result  from  stenosis  of  the  trachea  01 
priinaiy  bronchi.  Owing  to  pressure  on  one  of  the  large  bnincbl, 
the  resonance  and  breath  sounds  and  fremitus  may  be  diminidied 
over  the  corresponding  lung,  in  which  finally  a" 


.— Sircuina  of  UedlMllaum 


may  develop,  owing    to  the   retention    and    decomposition  oP 
bronchial  secretions. 

(';)  If  the  pulmonary  veins  are  pressed  uiioii,  a  systolic  murmur 
may  be  audible  in  the  left  back,  and  congestion  of  the  lungs  may 
ensue. 

Pressure  on  the  iimominate  and  subclavian  veins  produces  cya- 
nosis or  cedema  of  the  head,  neck,  shoulder,  and  arm,  while  the 
superficial  veins  of  the  chest  may  become  enlarged  and  promineat 
owing  to  an  attempt  at  collateral  circulation,  especially  if  the  vpiis 
cava  superior  is  pressed  upon.     Fluid  may  accumulate  i 
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both  pleural  cavities  if  the  vena  azygos  or  thoracio  duct  is  in- 
volved (see  Fig.  236). 

{d)  Aphonia  or  hoarseness  points  to  pressure  on  the  recurrent 
laryngeal  nerve^  and  on  laryngoscopic  examination  one  vocal  cord 
may  be  found  in  the  cadaveric  position.  Inequality  of  the  pupils, 
due  to  pressure  on  the  sympathetio  nerves,  is  not  uncommon,  and 
severe  pain  along  the  distribution  of  the  intercostals  or  running 
down  the  arm  indicates  that  the  spinal  ganglia  or  brachial  plexus 
are  pressed  upon.  Much  rarer  ai*e  symptoms  of  pressure  on  the 
vagus  (slowing  or  quickening  of  the  heai-t)  and  on  the  phrenic 
nerve  (hiccup^  unilateral  spasm,  or  paralysis  of  the  diaphragm). 

(e)  Weakening  or  delay  in  one  radial  pulse  may  be  due  to  press- 
ure on  the  subclavian  artery. 

(/)  Occasionally  the  heart  itself  may  be  pushed  out  of  place. 

(^)  Pressure  of  the  new  growth  against  the  bones  of  the  chest 
may  give  rise  to  an  area  of  percussion  duhiess  under  or  near  the 
manubrium,  which,  however,  is  not  likely  to  show  itself  until  late 
in  the  course  of  the  disease  when  the  new  gi'owth  has  reached  a 
considerable  size.  In  many  cases  there  is  tym])anitic  resonance  in- 
stead of  dulness  over  the  affected  area.  The  ribs  or  sternum  may 
be  pushed  forward,  but  this  is  not  usually  the  ease.  Occasionally 
the  new  growth,  if  very  vascular,  may  pulsak^  like  an  aneurism  or 
transmit  tiie  pulsations  of  the  heart  to  the  chest  wall,  and  a  systo- 
lic murmur  may  be  heard  over  the  pulsating  area,  so  that  the  resem- 
blance to  aneurism  is  increased. 

IHffereniial  JHagnoHa. 

Mediastinal  tumors  may  be  mistaken  for 

(1)  Aneurism  of  the  aortio  aroh. 

(2)  Syphilitic  stenosis  of  a  bronchus. 

(3)  Phthisis. 

Aneurism  may  be  confounded  with  mediastinal  new  growths 
even  by  the  most  competent  observers.  Tactile  thrill,  diastolic 
shock,  and  tracheal  tugging,  if  present,  should  suggest  aneurism. 
If  these  signs  are  absent,  aneurism  may  still  be  present  but  cannot 
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be  surely  diagnosed.  The  degree  of  anaemia  and  emaciation  is  usu* 
ally  greater  in  malignant  disease  than  in  aneurism,  but  this  is  not 
always  the  case.  The  presence  of  secondary  nodules  in  the  neck  or 
armpit  speaks  strongly  in  favor  of  new  growth. 

Stenosis  of  a  bronchus,  due  to  syphilis  and  giving  rise  to  dysp- 
noea, cough,  stridor,  pulmonary  atelectasis,  may  be  very  difficult  to 
distinguish  from  mediastinal  growth,  but  the  degree  of  ansemia  and 
emaciation  is  usually  less  in  syphilis,  and  the  beneficial  results  of 
antisyphilitic  treatment  may  render  the  diagnosis  possible,  espe- 
cially if  there  is  evidence  of  syphilis  elsewhere  in  the  body  or  in 
the  history  of  the  case. 

Phthisis  may  be  suggested  by  the  weakness,  emaciation,  and 
persistent  cough  produced  by  mediastinal  growths,  but  should  be 
easily  excluded  by  the  examination  of  the  lungs  and  sputa. 

II.  Mediastiniti& 

The  acute  suppurative  forms  of  this  rare  disease  do  not  give  rise 
to  any  characteristic  physical  signs  in  the  chest. 

The  evidences  of  chronic  fibrous  mediastinitis  have  been  already 
sufficiently  considered  in  connection  with  adhesive  pericarditis. 

III.    Tuberculosis  of  the  Mediastinal  Glands. 

Probal)ly  every  case  of  pulmonary  tuberculosis  is  preceded  or 
accompanied  by  tuberculosis  of  the  bronchial  lymph  glands,  and  in 
numberless  cases  the  tuberculous  process  never  gets  beyond  these 
glands  ])ut  is  choked  off  there.  In  post-mortem  examinations  of 
children,  no  matter  what  the  cause  of  death,  it  is  exceptional  not 
to  find  tlie  broncliial  glands  tuberculous. 

Xevertheless  tlie  disease  can  but  rarely  be  recognized  during 
life.  Wo  may  susjx'ct  it  if,  in  a  child  showing  tuberculous  cervical 
glands  or  phthisis,  Ave  find  evidence  of  pressure  uj)on  the  right 
bronclius,  increased  tactile  fremitus  above  the  manubrium,  lateral 
dis[)lacement  of  the  trachea,  or  weakening  of  the  pulse  during  in- 
spiration.    If  a    bronchus   is   compressed,  the   resonance,  tactile 
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fremitus,  and  breath  sounds  are  diminished  over  the  correspond- 
ing lung.  Wiederhofer  lays  stress  upon  an  increase  in  the  inten- 
sity of  the  expiratory  murmur  over  the  situation  of  the  left  primary 
bronchus. 
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ACUTE  ENDOCARDITIS. 

Whether  the  disease  be  of  the  benign  or  of  the  malignant  (sep- 
tic) type,  the  results  of  physical  examination  of  the  heart  are  usu- 
ally very  equivocal.  We  may  guess  that  endocarditis  is  present 
owing  to  the  presence  of  a  cause  (rheumatism),  of  a  fever  not  oth- 
erwise explained,  of  a  rapid  irregular  pulse  of  low  tension,  but  the 
physical  signs  over  the  heart  will  not  usually  assist  our  guess  ma- 
terially. 

Murmurs  are  often  present  but  have  usually  the  characteristics 
of  '*  functional '^  murmurs  (systolic,  limited,  soft,  without  accentu- 
ation of  the  pulmonic  second  sound  or  cardiac  enlargement).  If 
we  can  observe  the  advent  of  a  diastolic  murmur  in  such  a  case,  we 
may  fairly  attribute  it  to  a  fresh  endocarditis  of  the  aortic  (very 
rarely  of  the  pulmonic)  valve,  but  if  we  have  not  had  the  oppor- 
tunity to  examine  the  heart  previous  to  the  onset  of  the  present 
attack  it  is  impossible  to  exclude  a  long-standing  valvular  lesion  as 
the  cause  of  the  murmur. 

If  murmurs  come  and  go  from  day  to  day,  or  suddenly  increase 
in  intensity,  we  may  suspect  an  acute  endocarditis,  (»sj)ecially  if  a 
musical  murmur  is  present  or  if  there  be  evidence  of  embolism. 

Inspection,  palpation,  and  percussion  usually  yield  no  signs  of 
importance.  There  is  no  enlargement  of  tlie  heart,  no  accentuation 
of  the  second  soundsi  and  no  evidence  of  stasis. 
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APPENDIX  C. 

PHYSICAL  EXAMINATION  OF  THE  CHEST  IN  INFANTS. 

(1)  Tactile  fremitus  and  voice  sounds  can  be  investigated  only 
in  case  the  child  cries  or  crows.  The  cry-sound  is  intensified  o\et 
solidified  areas  and  may  or  may  not  be  lost  over  fluid  accnmular 

tions. 

(2)  Percussion  must  be  very  delicately  performed  if  we  are  to 
avoid  setting  the  whole  chest  in  vibration  with  every  stroke.  It  it 
best  to  strike  wholly  with  the  finger,  keeping  the  hand  (as  well  as 
the  wrist  and  arm)  unmoved. 

(3)  In  listening  to  an  infant's  lungs  patience  and  conoentratiai 
are  essential.  The  child  is  apt  to  stop  breathing  when  the  exami- 
nation begins,  and  we  have  to  wait  patiently  to  catch  the  long^de* 
layed  inspiration  "on  the  wing,"  as  it  were,  before  the  long  expi- 
ratory wail  begins.  The  inspiration,  when  it  does  come,  is  unusu- 
ally intense  owing  to  tlie  thinness  of  the  chest  in  infancy. 

(4)  Long  flexible  rubber  tubes  connecting  the  chest-piece  of  the 
stethoscope  with  the  ear-pieces  are  very  convenient  when  examin- 
ing a  wriggling  child  (see  Fig.  83,  p.  117),  as  they  make  it  possible 
to  hold  the  ehest-jnece  in  position  despite  the  constant  movements 
of  the  struggling  sufferer. 

(5)  It  is  advisable  to  examine  first  the  back  while  the  child  is 
held  in  the  mother's  arms  with  its  back  to  the  physician. 

(6)  Children  almost  always  cry  if  made  to  lie  down  flat.  If 
we  wish  to  bring  out  the  ciy  soiuid  in  order  to  test  the  vocal  and 
tactile  fremitus,  this  is  a  simple  and  humane  method  of  producing 
it.  If,  on  the  other  hand,  peace  is  what  we  most  desire,  it  is  best 
to  avoid  putting  the  child  in  a  recumbent  position. 

(7)  Tliere  is  no  tyi)e  of  breathing  peculiar  to  children  or  ia- 
fants.  Puerile  breathing  is  simjjly  vesicular  breathing  heard  very 
distinctly  on  account  of  the  thinness  of  the  chest.  If,  in  a  healthy 
child,  the  expiratory  niuruiur  is  prolonged  and  high-pitched,  this  is 
probably  because  the  child  blows  out  the  breath  forcil)ly  in  the 
effort  to  breathe  deeply  as  it  is  told  to  do.     A  young  infant  never 
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does  this,  and  its  breathing  is  like  that  of  adults  except  that  it  is 
more  rapid^  more  irregular^  and  better  heard. 


APPENDIX  D, 

RADIOSCOPY  OP  THE  CHEST. 

Badioscopy  gives  assistance  in  the  diagnosis  of  diseases  of  the 
chest  in  two  ways : 

1.  Through  the  use  of  the  fluoroscopic  screen. 

2.  Through  the  use  of  radiographs. 

Those  who  are  accustomed  to  the  use  of  the  fluoroscope  gain 
far  more  information  from  it  than  from  radiographs,  but  the  record 
of  the  photographic  plate  is  objective,  permanent,  and  demon- 
strable, while  the  impressions  gained  from  the  fluoroscope  are  more 
apt  to  be  modified  by  the  personal  equation. 

For  the  present,  therefore,  we  need  both  methods. 

I  shall  not  attempt  to  discuss  the  advantages  of  the  various 
forms  of  apparatus  used  for  producing  Roentgen  rays  in  a  Crookes 
tube ;  the  subject  would  carry  me  beyond  my  depth  as  well  as  be- 
yond the  limits  of  this  book ;  but  whatever  form  of  instrument  is 
used,  the  vacuum  in  the  tube  should  be  less  perfect  when  we  desire 
to  use  it  for  the  chest  than  when  searching  for  foreign  bodies  or 
studying  fractures.  We  need  a  "  low  "  or  "  soft "  tube  which  gives 
rays  of  a  relatively  slight  degree  of  penetration.  With  high  pene- 
tration rays  the  outlines  of  the  solid  organs  are  less  distinct  because 
the  rays  traverse  the  heart  and  liver  almost  as  easily  as  they  do  tlie 
lungs.  If  the  penetrating  power  is  less,  the  rays  are  arrested  by 
the  solid  organs,  but  not  by  the  lungs,  and  hence  the  outlines  of  the 
former  become  visible. 

/.  The  Use  of  the  Fluoroscope. 

1.  It  is  advisable  to  remain  in  a  dark  room  or  to  wear  smoked 
glasses  for  a  short  time  before  attempting  to  use  the  fluoroscope. 
This  applies  especially  to  beginners.     Skilled  observers  do  not  need 
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such  pieparation  of  the  retdnai  bat  many  novices  who  oompkun  at  fint 
that  they  can  ''see  absolutely  notiung "  when  they  apply  tlie  flnoro* 
scope  to  the  chest,  find  their  vision  suddenly  and  peimanentiiy  im- 
proved after  fifteen  minutes  in  adark  room.  Practice  inoreaaeaoiir 
powers  with  the  fluoroscope  as  much  as  it  does  with  tlie  mieio- 
soope,  and  it  Ib  unreasonable  to  expect  to  see  from  the  first  all  fliil 
an  expert  sees. 

2.  The  patient  should  be  placed  at  least  two  feet  from  the  tube, 
else  there  is  likely  to  be  distortion  and  magnification  of  the  shad- 
ows corresponding  to  the  organs  examined.  The  tube  ahoold  be 
placed  at  such  a  height  as  to  be  opposite  the  most  important  object 
to  be  examined,  and  always  in  the  median  line. 

3.  Patients  may  be  examined  either  in  the  upright  positioa — 
the  tube  about  two  feet  from  the  patient's  back — ^the  fluoroBOcqie 
resting  against  the  chest — or  in  the  recumbent  position,  supported 
on  a  canvas  cot  with  the  tube  underneath.  I  prefer  the  upright 
position.  The  patient's  arms  should  always  be  extended  forward 
so  as  to  get  the  scapulse  out  of  the  way. 

4.  To  concentrate  the  light  upon  a  spot  of  special  interest,  we 
may  use  a  metal  plate  with  a  rectangular  opening  about  two  by 
three  inches  near  one  end.  When  this  plate  is  held  between  the 
tube  and  the  patient,  so  that  the  opening  is  opposite  the  spot  to 
be  examined,  the  rays  pass  through  the  opening,  but  are  intercepted 
by  the  metal  around  it.  The  hand  which  holds  this  plate  should 
be  protected  from  the  action  of  the  rays. 

5.  To  mark  on  the  chest  the  outlines  of  the  shadows  seen  with 
the  fluoroscope,  a  pencil  enclosed  in  a  tube  of  brass  is  useful ;  the 
brass  jacket  makes  the  pencil  visible  and  enables  us  to  adjust  its 
point  to  the  outlines  on  the  chest.  An  ordinary  pencil  is  pene- 
trated by  the  rays  completely,  and  it  is  hard  to  draw  with  a  pencil 
which  we  cannot  see. 

II.   The  Normal  Flu(yroscopie  Picture  (see  Frontispiece). 

The  lungs  appear  as  the  lightest  part  of  the  field  owing  to  the 
large  amount  of  air  they  contain ;  at  the  end  of  full  inspiration, 
they  become  still  lighter.     Against  the  light  lung  areas,  the  out- 
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lines  of  the  ribs  and  of  the  vertebral  column  (with  the  sternum  super- 
imposed) are  clearly  visible.  Less  clear,  but  usually  quite  distin- 
guishable, are  the  outlines  of  the  heart  and  the  upper  border  of  the 
liver.  A  slight  shadow  (see  Fig.  174)  is  often  noticed  just  to  the 
right  and  to  the  left  of  the  heart  in  a  position  corresponding  to  the 
larger  bronchi.  The  spleen  is  not  usually  to  be  made  out  clearly, 
but  the  upper  surface  of  the  diaphragm  above  it  is  generally  visible. 
The  contractions  of  the  heart  and  the  movements  of  the  diaphragm 
are  usually  clear,  and  any  restriction  of  the  respiratory  excursion 
on  one  side  can  be  noted,  though  the  fiuoroscope  has  no  advantages 
over  the  inspection  of  Litten's  diaphragm  shadow  (see  p.  76)  for 
this  purpose. 

Abrams  has  noted  that  if  the  skin  of  the  precordia  is  irritated 
by  cold  or  pain,  a  reduction  in  the  size  of  the  heart  occurs  ("heart 
reflex '')  for  a  few  seconds. 

In  children  all  these  phenomena  are  especially  clear,  owing  to 
the  thinness  of  their  chest  walls  and  we  note  at  once  how  much 
more  horizontal  the  child's  heart  is  than  the  adult's. 

in.  The  Fiuoroscope  in  jyisease. 

I  shall  mention  first  those  diseases  in  which  the  fiuoroscope  fur- 
nishes us  the  most  valuable  information. 

1.  Aneurism, — Small  aneurisms  of  the  transverse  or  descending 
aorta  may  sometimes  be  recognized  by  the  x-rays  when  no  other 
method  of  physical  examination  yields  satisfactory  evidence.  An 
abnormal  shadow  appears  at  one  side  of  the  sternum  (see  Fig.  237) 
and  may  sometimes  be  seen  to  pulsate.  Li  other  cases  the  fiuoro- 
scopic  evidence  is  not  the  only  evidence,  but  tends  to  confirm  or 
dispel  suspicions  aroused  by  the  ordinary  methods  of  examination. 

Aneurism  of  the  heart  itself  is  recognizable,  according  to  F.  H. 
Williams,  by  the  fluoroscopic  examination.  No  other  method  of 
examination  gives  us  any  evidence  of  such  a  lesion. 

2.  Determination  of  the  Cardiac  Ottflines  in  Patients  with  Em- 
physema  and  Fat  Chest  Walls. — Emphysema  spoils  cardiac  percus- 
sion and  interferes  with  inspection  and  palpation.     But  in  fluoro- 

84 
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Icopic  work  em  physeina  is  a  boon  aiid  a  blessing,  for  it  renders  the 
tidiRC  outlines  more  distinett  than  usual.  Ilenue,  for  dctennining 
I  size  and  position  of  the  h^art  in  such  cases,  the  a-r&ys  give 


,  as  they  also  do  when  mapping  otit  the  heart  in 

IKTOQien  with  lai'ge  breawta  and  fat  chest  walls. 
3.   Cnttral  Pneuvumia. — Williams  and  others  have  succeeded 
ID  identifying  foci  of  solidification  beneath  the  surface  of  the  lungs 
when  uo  other  physical  signs  could  be  obtained.     It  must  l>e  re- 
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membered,  however,  that  congestion  of  the  lung,  cedeina,  at*lec- 
tasiH,  atid  plemal  thickening  produce  shadows  similar  to  those  of 
soliditied  lung. 

4.  TabKrculosts. — It  is  atill  a  matter  of  doubt  whether  tutrK-ii- 
lous  foci  can  be  recognized  by  the  fluoroscope  before  the  disease  hiu 
progressed  sufficiently  to  produce  localized  rales,  diminished  br«at!i 
Bounds,  or  restriction  of  Litten's  phrenic  phenomenon. 

Slight  opacities  have  been  noted  in  cases  which  later  turned  out 


to  be  tuberculosis,  and  which  had  not  previously  been  diagnoWi 
but  the  shadows  perceived  by  the  fluoroscope  are  ca|>able  of  man; 
interpretations  and  correspond  (as  above  said)  to  various  patholog- 
ical conditions.  Old  quiescent  foci  may  appear  like  advanoiiig  le- 
sions and  thus  lead  to  serious  errors.  Wh  do  not  want  to  hurry  » 
patient  off  to  Colorado  or  Davos  on  aucoiint  of  the  shadow  thrown 
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f  a  long-healed  leaioti.     Further,  in  Bouie  cases  of  rheumatism, 
■anffimia,  debility,  and  convalescent  typhuid,  appearanoes  very  simi- 
lar to  those  of  tuberculoaia  may  be  found  (Williams).     Hence  the 
interpretation  of  glightlung  shadows  in  cases  of  suspected  incipient 
f  hthieia  is  by  no  means  easy. 

Advanced  phthisis  renders  the  lungs  relatively  opaque  to  the 


Fin.  ;iW.— AneurliifiM  Sac  lUdlogntptiecl  bom  B^nd. 


MDtgen   rays  except  where  extensive  excavation  has  occurred  ; 
lere  we  see  a  light  area  in  a  dark  background. 

No  satisfactory  radiographs  of  cases  of  I'ni-ij/ie/it  plitliisi.s  have 
D  far  been  published,  so  far  as  I  am  aware. 

,  Pleuritic  Effusions. — The  displacement  of  the  heart  is  some- 
B  better  shown  by  the  i-raya  than  by  ordinary  methods  of  ex- 
tation,    since  the  compensatory  hypertrophy  of  the  soimd  lung, 
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whicli  interferes  with  percussion  and  palpation  of  the  heart,  renders 
radioscopy  easier. 

The  fluid  exudate  intercepts  the  rays  perceptibly,  and  when  the 
movements  of  the  diaphragm  are  not  abolished  on  the  affected  side, 
the  line  corresponding  to  the  surface  of  the  fluid  can  be  seen  to 
move  up  and  down  with  respiration. 

Small  fluid  accumulations  flatten  the  normal  curve  of  the  upper 
surface  of  the  diaphragm  by  filling  up  the  chink  between  the  inner 
surface  of  the  chest  in  the  axilla  and  the  line  of  the  diaphragm  at 
that  point. 

6.  Emphysema. — The  lungs  become  unusually  transparent  and 
owing  to  the  low  pocition  of  the  diaphragm  the  heart  descends  and 
assumes  a  very  vertical  position  ('' ptosis  of  the  heart'');  these 
points  are  very  clearly  seen  with  the  fluoroscope. 

Radiofjraphs, 

But  little  use  has  thus  far  been  made  of  radiographs  in  study- 
ing diseases  of  the  chest.  The  movements  of  the  heart,  of  the 
chest  walls,  and  of  the  diaphragm  render  all  the  outlines  indistinct. 
For  aneurisms,  es])eoially  those  containing  a  thick  layer  of  clot,  and 
for  intrathoracic  tumors,  radiographs  may  be  very  useful,  and 
bronchial  lymph  glands  are  sometimes  rendered  visible. 


APPENDIX  E. 

THE  SPHYGMOGRAPH. 

This  instrument  consists  of  a  system  of  levers  by  means  of  which 
the  pulsations  of  the  radial  aiiiery  are  transferred  to  a  needle  whose 
oscillations  can  be  graphically  recorded  upon  a  i)iece  of  smoked  pa- 
per. It  is  a  very  fascinating  little  toy,  but  in  its  present  form  is 
almost  devoid  of  practical  usefulness  owing  to  the  iiu})ossibility  of 
eliminating  the  personal  ec^uation  when  using  it.  The  size  and,  to 
a  certain  extent,  the  shape  of  the  wave  traced  U])on  the  smoked 
pai^er  can  be  iniiuenced  at  will  by  thti  amoiuit  of  pressure  with 
which  the  instrument  is  applied  to  the  wrist.     If  an  iiistnunent  is 
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applied  with  a  pressure  of  three  ounces  to  tlie  wrist  of  A,  aud  then 
with  the  same  pressure  to  the  wrist  of  B,  the  force  exerted  upon 
the  artery  may  be  quite  different  in  tlie  two  cases  owing  to  the  dif- 
ferent shape  of  the  wrist  in  the  two  mdividuals. 

Almost  any  type  of  tracuig  can  be  obtained  from  a  normal  pulse 
by  varying  the  pressure. 

This  objection  is  fatal  to  the  use  of  the  sphygmograph  as  an  in- 
strument of  precision,  and  although  it  is  capable  of  recording  tiny 
secondary  waves  unpalpable  by  the  fingers,  it  has  yet  to  be  shown 
that  it  reveals  anything  of  practical  diagnostic  value  which  is  not 
appreciated  by  skilled  fingers.  For  these  reasons  I  have  given  no 
account  of  the  instrument  in  the  body  of  this  work. 
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Abdomex,  contour  of,  363 

distended  and  tortuous  veins  of, 

363 
inspection  of,  362 
marking  of,  363 
methods  of  examination,  362 
organs  palpable  in,  366 
palpation    and    percussion    of, 

362 
palpation,  methods  of,  364 
projection  or  levelling  of  navel, 

363 
respiratory  movements  of,  364 
rose  spots  on,  363 
tumors  of,  368 
tumors  of,  diagnosis  from  tumors 

of  wall,  368 
tumors  of,  observation  of,  368 
timiors  of,  respiratory  mobility 

in,  368 
tumors  of,  with  ascites,  368 
tumors  of,  with  jaundice,  368 
tumors  of,  with  leuksmic  blood, 

368 
Abdominal  reflexes,  514 
wall,  abscess  of,  367 
wall,  actinomycosis  of,  367 
wall,  infected  ha^matoma  of,  367 
wall,  sarcoma  of,  367 
wall,  tuberculosis  of,  367 


Abscess,  alveolar,  25 

cold,  55,  69 

cervical,  in  Pott's  disease,  31 

in  tuberculous  arthritis,  492 

ischio-rectal,  441 

of  abdominal  wall,  367 

of  appendix,  psoas  spasm  in,  493 

of  brain,  optic  neuritis  in,  16 

of  glands  near  lu^thra,  447 

of  hip-joint,  455 

of  liver,  352,  388 

of  lung,  breath  in,  21 

of  tonsil,  28 

perinephritic,  54,  416 

perinephritic,  psoas  spasm  in, 
493 

peri -urethral,  443 

psoas,  55,  453,  455 

diagnosis  from  actinomyco- 
sb,  55 

pulmonary,  357 

retropharyngeal,  28 

tuberculous,  55 
Acetone  breath,  21 
Achilles  reflex,  test  for,  513 

tendon,  tenosynovitis,  461 
Achromia   of   red  cells,  in  chlorosis, 

476 
Achylia  gastrica,   stomach   contents 
in,  380 
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Add  urine,  423 

Acne,  eniptioDB  on  forehead  in,  9 

nose  in,  17 
Acromegalia,  8,  9,  40 

chin  in,  10 

face  in,  8,  9 

family  likeneas  in,  9 

feet  in,  47 

hands  in,  47 

nose  in,  10,  17 

prominent  cheek  bones  in,  10 

ridges  above  eyes  in,  10 

"whopper-jaw"  in,  10 
Actinomyces  of  bdly-wall,  367 
Actinomycosis  of  neck,  34 
Acute  dyspnceic  conditions,  depressed 
fontanek  in,  7 

endocarditis,  525 

fevers,  loss  of  hair  in,  7 
Addison's  disease,  buccal  patches  in, 

26 
Adenitis,  29,  94,  95,  521 
Adenoids,  10 

and  thoracic  deformity,  60 

breathing  in,  11 

face  in,  10,  1 1 

mouth  in,  10,  18 

nose  in,  17 

snoring  in,  11 

tonsils  in,  28 
Adherent  pericardium,  276 
Agraphia,  516 
Albuminuria,  Esbach's  test  for,  424 

in  local  peritonitis,  371 

in  peritonitis,  371 

significance  of,  425 

test  for,  424 

with  nephritis,  426 

without  nephritis,  425 
Alcoholism,  ataxia  in,  508 

breath  in,  21 


Alcoholiam,  coma  in,  510 

^stribution  of  fat  in,  12 

exaggerated  phaiyngeal  reflex  in, 
29 

face  in,  12 

nose  in,  12,  17 

panlysb  in,  36,  456 

shaking  of  head  in,  13 

tongue  in,  22 

tremor  of  hands  in,  44 

vomiting  in,  29 

with  fatty  liver,  387 
Alkaline  urine,  423 
Alopecia  areata,  patchy  baldneBS  in, 

7 
Amceba  coli,  405 

coli,  in  fseces,  405 
Amphoric  breathing,  161,  313,  322 
Amyloid  disease,  spleen  in,  412,  414 

liver,  388 
Amyotrophic  lateral  sclerosis,  512 
Ansemia,  ascites  in,  372 

blood  in,  470 

diagnosis  of,  14 

in  cancer  of  peritoneum,  372 

in  cancer  of  stomach,  382 

in   tuberculosis   of   peritoneum, 
372 

cedema  of  eyelids  in,  14 

of  nails,  52 

pernicious,  blood  in,  476 

retinal  hsemorrhage  in,  16 

secondary,  blood  in,  475 

secondary,  causes  of,  476 
Ana«thesia,  hysterical,  510 

in  neuritis,  36 

tests  of,  509 
Anatomy  of  chest,  56 
Aneurism,  54,  280-291 

abdominal,  366 

abnormal  pulsation  in,  86, 87, 280 
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Aneurism,  auscultation  in,  285 
diagnosis  of,  288,  289 
diastolic  shock  in,  282 
diffuse,  280,  289 

distinguished  from  aortic  steno- 
sis, 289 
distinguished  from  diffuse  dilata- 
tion of  the  arch,   without  rup- 
ture of  coats,  289 
distinguished  from  empyema  ne- 
cessitatis, 290 
distinguished    from   mediastinal 

tumors,  290 
emaciation  in,  2 
percussion  signs  in,  284 
pressure  symptoms  in,  284 
radioscopy  in,  287,  528 
thoracic,  280,  291 
thrill  in,  282 
tracheal  tug  in,  283 
tumor  in,  281 
with  contracted  pupil,  15 
Angioneurotic  local  swellings,  517 
cedema  of  lip,  19,  20 
oedema,  symptoms  of,  14 
Ankle  clonus,  test  for,  513 
epithelioma  of,  461 
jerk,  -test  for,  513 
tuberculosis  of,  461 
Ankylosis,  following  atrophic  arthri- 
tis, 497 
Anorexia  in  local  peritonitis,  371 

nervosa,  malnutrition  in,  2 
Anterior  poliomyelitis,  acute  paralysis 
in,  36 
poliomyelitis,       knee-jerk       in, 

512 
poliomyelitis,  reaction  of  degen- 
eration in,  516 
Anus,  fissure  of,  441 
fistula  of,  441 


Aorta,  aneurism  of,  pointing  in  back, 
54 

normally  palpable,  366 
Aortic  aneurism,  86,  280 

disease,  229,  246 

obstruction,  see  Stenosis 

pulsation  (dynamic),  86 

regurgitation,  229-239 

regurgitation,    complication    of, 
238 
.    regurgitation,  diagnosis  of,  237 

regurgitation,  murmurs  in,  235 

regurgitation,  pulse  in,  232,  233 

regurgitation,  signs,  230 

regurgitation,    sounds    in,    236, 
237 

roughening,  238 

second  sound,  179 

stenosis,  239-246 

stenosis,  diagnosis  of,  243-245 

stenosis,  murmurs  in,  240 

stenosis,  pulse  in,  242 

stenosis,  signs  in,  240-246 

stenosis,  thrill,  243 
Apex  beat,  see  Cardiac  Impulse 

cardiac,  see  Heart 

retraction,  84 
Aphasia,  516 
Apn(Ba,  in  Cheyne-Stokes  breathing, 

74 
Apoplexy,  75 

coma  in,  518 

distinguished  from  uraemia,  518 
Appendicitis,  cause  of  peritonitis,  371 

diagnosis  of,  400 

local  and  constitutional  signs  in, 
399,  400 

muscular  spasm  in,  400 

psoas  spasm  in,  493 

simulated,  400 

tumor  in,  400 


in  rickets,  40 

Arte 

oedema  of,  38 

oedema  of,  in  Hodgkin's  disease, 

38 

oedema  of,  in  inflammation,  38 

Arth 

oedema  of,  in  nephritis,  38 

oedema  of,  in  sarcoma  of  lung,  38 

1 

oedema  of,  in  sarcoma  of  medias- 

tinum, 38 

a 

oedema  of,  in  thrombosis,  38 

a 

oedema  of,  with  tumors,  38 

a 

paralysis  of,  35 

a 

sarcoma  of  bone  of,  38,  39 

a 

syphilitic  nodes  in  bone  of,  38 

al 

tuberculosis  of  bone  of,  38,  40 

di 

tuberculous  lesions  of,  39 

wasting  of,  37 

d} 

Arrhythmia,  263 

go 

Arsenic  poisoning;,  neuritis  in,  456 

go 

poisoning  with  conjunctivitis,  14 

ha 

Arterial  movements,  89 

h} 

murmurs,  198 

bj 

pressure,  111-117 

pressure,  diastolic,  108,  116 

hj 

pressure,  methods  of  measuring, 

in 
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Arthritis,  influenzal,  493 

pneumococcic,  493 

syphilitic,  493 

tuberculous,  492 
Ascans  lumbricoides,  405,  409 
Ascites,  370,  372 

Asphyxia,   local,  in  Raynaud's  dis- 
ease, 49 
Astereognosis,  509 
Asthma,  322 

bronchial,  322 

bronchial,  blood  in,  479 

diagnosis  of,  322 
Asthmatic  breathing,  74,  322 
Ataxia,  causes  of,  372 

forms  of,  50S 

respiratory  movements  of  belly 
m,  364 

Rombei^'s  sign  in,  509 
Atelectasis,  66,  73,  163,  359 

crepitant  rules  in,  163 
Athetosis,  45,  508 

Atrophic  arthritis,  ankylosed  stage  in, 
497 

arthritis,  deformities  in,  498 

arthritis,  monarticular  form,  497 

arthritis,  polyarticular  form, 
symmetrical  involvement  of 
joints  in,  497 

arthritis,  primary  polyarticular 
form,  497 

arthritis,  types  of,  494,  496,  497 

arthritis,  x-ray  of  hand  in,  494 

diseases  of  wrist-joint,  40 
Atrophy  following  fracture  or  dislo- 
cation, 37 

in  hysteria,  37 

muscular  claw-hand  in,  46 

of  disuse,  37 

progressive  muscular,  fibrillaiy 
twitching  in,  508 


Atrophy,       progressive       muscular, 
wasting  of  arm  in,  37 

trophic,  37 
Auscultation.    137,    UV^.     (See    also 
Breath  ing      and       M  u  rm  u  rs. 
R'iles.     Heart  sounds.) 

mediate  ^'s.  immediate,  137.  138 

of  heart,  171,  198 

of  lungs.  149-170 

of  muscle  sounds,  1-46 

sources  of  orn)r  in,  14(>-149 

teohni<|ue  of,  143-1-46 

BAniNSKi's     reaction,    in    paralysis, 
518 

reflex,  ici>i  for.  .ll  1 
Hack,  '>.'?,  ()(> 

aneurism  iH)inting  in,  54 

dcnnoiil  cvst  of,  55 

epithclionia  of,  55 

in  lumbago,  5,'^ 

liponiata  of.  55 

I)erinej)hritic  abscess  of,  54 

spina  bifida  of,  55 

stifTness  of,  53 

tumors  of,  54 
Hactc^ria  in  fieces,  method  of  exami- 
nation for,  404 
Balanitis,  443 
Halanti<lium  coli,  405 
Baldness,  hereditary',  7 

in  trigeminal  neuralgia,  7 

patchy,  in  al(»pecia  ar(?ata,  7 

patchy,  in  skin  disease,  7 
Barrel  chest,  6-4,  318 
Baths,  cold,  leucocytosis  in,  478 
Belly,  in  cretinism,  10 

in  gencHil  |M*ritonitiH,  37 

wall,  hernia  in,  367 

wall,  lesions  of,  3()7 
Biceps,  rupture  of,  38 
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Bile  in  blood,  14 

in  urine,  14 
Bile-ducts,  393 
Bilharzia  dtsease,  blood  in,  479 

hmnatobium,  405,  410 
Biliary  colic,  417 

colic,  differential  diagnosis  of,  393 

obstruction,  14 
Bladder  data,  437 

diseases  of,  urine  in,  439 

distention  of,  437 

distention  of,  causes  of,  438 

paralysis  of,  retention  of  urine  in. 
439 

statistics  on,  437 

stone  of,  439 

tul)erculoflis  of,  440 

tumors  of,  retention  of  urine  in, 
439 

tumors  of,  urine  in,  423 
Blindness,  dilatation  of  pupil  in,  1.5 
Blood,  appearance  when  stained.  469 

coaguliition  time  in,  485 

color  index  of,  4(>G 

counting  red  ror]^U8cles,  method 
of,  474 

counting  white  corpuscles,  meth- 
od of,  473 

cover-glass  preparation  of,  468 

eosinophilia  in,  478 

examination  of,  464 

examination  of  stained,  467 

haemoglobin  tests,  464-466 

in  chlorosis,  476 

in  fii'ces,  403,  404 

in  lymphatic  leuk«Tmia,  479 

in  pernicious  anaemia,  476 

in  8econ(lar\'  an»i'mia,  475 

interpretation  of  result  of  leu- 
cocyte count  and  diflerential 
count,  477 


Blood,  in  vomitus  in  gastric  caimr, 
382 

in  whooping-cough,  479 

leucoeytes  in,  471 

leuoocytoeis  in,  478 

lymphocytosis  in,  478 

normoMasts  distinguished  fran 
megaloblats  in,  470 

nucleated  red  cells  in,  470 

parasites  in,  482 

percentages  of  white  cells  in,  471 

platelets  in,  472 

poikilocytosis,  470,  475 

polychromasia,  470,  475 

preparation   of  film,  spreading, 
467 

pressure,  see  Pressure 

staining  of,  467 

stains  used,  469 

stippled  red  cells  in,  470 

test  for,  379 

Widal  reaction,  481 
Body,  as  a  whole,  1 

fluid  in,  I 

weight  of,  1 
Bone,    destruction    of,    in    atrophic 

arthritis,  496 
Bones  in  acromegalia,  10 
Bony  nodes  of  forehead,  8 
Bow-legs,  458 
Bradycardia,  262 
Brain,  abscess  of,  optic  neuritis  in,  16 

diseases  of,  transient  glucosuria 
in,  427 

lesions  of,  hemiana^sthesia  in,  510 

paralysis  of,  506 

paralysis  of,  mental  changes  in, 
507 

tumors  of,  optic  neuritis  in,  16 
Branchial  cyst,  33,  34 

fistulas,  congenital,  34 
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Breast,  funnel,  62 

pigeon,  62,  65  (see  also  Chest) 
Breath,  acetone,  21 

foul,  21 

in  alcoholism,  21 

in  foul  teeth  and  gums,  21 

in  gastric  fermentation,  21 

in  poisoning  by  illuminating  gas, 
22 

in  starvation,  21 

in  stomatitis,  21 

in  syphilis,  21 

in  typhoid  fever,  21 

in  uraemia,  21 
Breathing,  amphoric,  161 

asthmatic,  69,  74,  155 

bronchial,  153,  160 

broncho  vesicular,  160 

catchy,  75 

cavernous,  161 

Cheyne-Stokes,  74 

Cheyne-Stokee,  causes  of,  75 

cogwheel,  156 

compensatory,  157 

costal,  69 

diaphragmatic,  69 

difficult,  71 

diminished,  71 

emphysematous,  155 

exaggerated  vesicular   153,  157 

grunting,  75 

interrupted   156 

irregular,  75 

metamorphosing,  156 

normal,  69,  72 

puerile,  153 

rapid,  71,  72 

restrained,  75 

rough,  153 

shallow,  75 

sighiDgy  76 


Breathing,  stertorous,  75 

stridulous,  74,  76 

tracheal,  153,  154,  160 

tubular,  153,  160 

types  of,  74 

vesicular,  151 

(see  also  Respiration) 
Brodie  Russell  coagulometer,  484 
Bronchi,  dilatation  of  (see  Bronchiec- 
tasis) 

diseases  of.  292,  296,  322-324 

stenosis  of,  523 
Bronchial  asthma,  294,  320,  322 

breathing  (see  Breathing) 
Bronchiectasis,  323 
Bronchitis,  292 

acute,  292 

chronic,  40,  47,  295,  320 

diagnosis,  294 
Bronchophony,  168 
Bronchopneumonia,  303 
Broncho  vesicular,  160  (see  Breathing) 
Buccal  cavity,  25 

cavity,  gangrene  of,  26 

cavity,  in  Addison's  disease,  26 

cavity,  pigmentations  in,  26 
Bulging  of  interspaces,  68 

of  one  chest,  68 
Bursitis  of  prepatellar  bursa,  458 

"Cachexia"  of  old  age,  2 
Calcaneus,  460 
Calculus,  biliary,  391 
Cancer,  gastric,  2 

gastric,    advanced,     symptoms, 
382 

gastric,  malnutrition  in,  2 

gastric,  statistics  of,  382 

gastric,  tumor  in,  375 

gastric,  with  absence  of  hydro- 
chloric acid,  382 


iiicT,  niptaiilatif,  of  thiRh,  455 
TUP  last  iitk\     with     preeaure    mi 

curd,  parnplcj^ia  in.  457 
obslTiLction  of  R&Il-duct  in,  394 
of  chpsl.  wnll,3.58 
o!  intestines,  aigna  and  symptoms 

of,  i(ri 
of  liver,  387 
of  lilnK.  (17,358 

( f  pnncreua  jaundice  Ln,  394,  395 
of  penis   444 
of  pentoneiim  370,  372 
of  pentoiuiun   anieroia  in,  372 
-of  pentonemn   ascites  in,  372 
of  pentonpiini   diagnosis  of,  372 
of  penionpiim  emaciation  in,  372 
of  peritoneum  aigna  of,  372 


of  perilone 

of  pleura  353   35S 


372 


Cardiac 

Murniurt) 


I,  -203,  257,  261-265 


in.  262 


261-265 

,  arrhythmii 

,  bra<lycardi 

,  palpitation  in,  '. 

,  tachycardia  in, 

oiitlinea,  57,  205-208,  531 

aounda,  172 

Caries  of  vertebnc,  absoeas  in 

Corpholo^a,  43 

Cartilage,  destruction  of,  in  t 

arthritis,  496 
Casta  in  urine,  429 
Cavernous  breathing,  313 
Cavity,  pulmonaiy,  313 
Cervical  rib,  an  accessory,  34 
Chancre  of  lip,  10 
Chancroids,  inguinal  glands  it 
Charcot's  joint,  atrophic  arthritis 


422 


INDEX, 


646 


Chest,  local  depression,  61,  62 

local  prominences,  67 

nnovements  of,  69-76 

palpation  of,  96-103 

phthisical,  63,  67,  304-316 

prominence,  local,  68 

prominence  of  one  side,  67 

rachitic,  60,  62,  63 

radioscopy  of,  350 

retraction  of,  73 

shape  of,  61-66 

size  of,  60 

surface  of,  91-96 

tenderness  in,  102 

wall,  cancer  of,  358 

wall,  nutrition  of,  65,  93 
Cheyne-Stokes  breathing,  75 
Chickenpox,  throat  in,  27 
Chilliness,  diagnosis  from  chill,  4 
ChUb,  3,  4 

after  infusion  of  salt  solution,  4 

after  or  during  labor,  3 

after  passage  of  catheter,  3 

determination  of  etiology,  4 

diagnosis  from  chilliness,  4 

of  acute  infections,  3 

of  malaria,  3 

of  "nervous"  states,  3 

of  sepsis,  3 
Chin  in  acromegalia,  10 
Chlorosis,  blood  in,  476 
Cholangitis,  suppurative,  388 

symptoms  in,  392 
Cholecystitis,  cause  of  peritonitis,  371 

results  of,  395 

signs  of,  394 
Chorea,  13 

leg  in,  457 

post-hemiplegic,  45 

spasm  in,  13 

Sydenham's,  of  hands,  44 
35 


Choreiform  movements,  508 
Circulation,  portal,  obstruction  of, 

363 
Cirrhosis  of  liver,  387 

of    liver,   abdominal   veins    in, 
363 

of  liver,  spleen  in,  412,  413 

of  liver,     toxsemia     in,     distin- 
guished from  urspmia,  518 

of  lung,  83,  315,  324 
Claudication,  intermittent,  456 
Clavicles,  prominence  of,  63,  65 
Claw-hand,  46 

in  chronic  poliomyelitis,  46 

in   paralysis   of   interossei   and 
lumbricales,  46 

in  progressive  muscular  atrophy, 
46 

in  syringomyelia,  46 
Cleft  palate,  20 
Club-foot,  varieties  of,  460 
Cog-wheel  breathing,  156 
Cold  sore,  18,  19,  517 

tremor  of  hands  in,  43 
Colic,  biliary,  417 

in  gall-stone  impaction,  393 

in  plumb  ism,  394 

intestinal,  418 

renal,  393,  417 
Collapsed  states,  depressed  fontanels 

in,  7 
Colon,  fluid  in,  palpation  of,  366 

inflation  of,  in  diagnosis  of  ab- 
dominal tumors,  368,  370 
Coma,  517 

causes  of,  517 

determination  of  hemiplegia  in, 
518 

dilatation  of  pupil  in,  15 

knee-jerk  in,  512 

sphincteric  reflexes  in,  515 
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Compensation,  cardiac,  establishment 

and  failure  of,  202-205 
Compression,  coma  in,  symptoms  in, 
519 
of  lungs,  66 
Concussion,  coma  in,  519 
Congenital  heart  disease,  265 

spastic  paralysis,  gait  in,  506 
(Congestion,  hypostatic,  360 
Conjunctivitis,  14 

distinguished  from  iritis,  14 
from  overdose  of  arsenic,  14 
from  overdose  of  iodide  of  pot- 
ash, 14 
with  hay-fever,  14 
with  influenza,  14 
with  measles,  14 
with  yellow  fever,  14 
Consciousness,  loss  of,  517 
Constipation     in     local     peritonitis, 
:^71 
tongue  in,  22 
Contagion,  psychic,  choreiform  move- 
ments in,  45 
Contractures   following  atrophic  ar- 
thritis, 497 
hemiplegic,  hand  in,  46 
of  arm,  37 

of  the  interossei  and  lumbricales, 
claw-hand  in,  46 
Cord,  compression  of.  ana-sthcsia  in, 
510 
lesions  of,  knee-jerks  in,  513 
paralysis,  506 

paralysis  of,  disorders  of  bladder 
and  rectum  in,  507 
Conica,  16 
Costal  angle,  64 
Cough,  165,  306 
Cramp,  spiism  in,  50S 
Cranial-nerve  paralysis,  506 


Cranium,  5 

size  and  shape,  5 
Cremasteric  reflex,  514 
Crepitus  in    monarticular    atropluc 
arthritis,  497 

in  perigastritis,  369 

in  perihepatitis,  369 

in  perisplenitis,  369 

in  peritonitis,  369 

peritoneal,  369 
Cretinism,  10 

deformed  legs  in,  10 

delayed  closure  of  fontanels  in,  6 

face  in,  10 

lips  m,  18-20 

mouth  in.  18-20 

pot-belly  in,  10 

teeth  in,  20 

tongue  in,  24 
Croup,  76 

Curv^ature  of  spine,  66,  70,  71 
Cyanoew,  92,  2^5 

of  nails,  52 
Cyst,  branchial.  33,  34 

dermoid,  of  back.  55 

of  ovary,  449,  450 
Cystitis,  symptoms  in,  423 

urme  in.  423,  435,  439 

with  frequent  micturition,  439 
Cystocele,  446 
Cystoscopy,  440 
Cyto-diagnosLs,  353-356 

of  pleural  effusion,  354 

technique  of,  354 

Debility,  fibrillar^'  twitching  in,  508 

spleen  in,  413 
Defonnities,  congenital,  of  heart.  265 

of  chest,  62-73 

of  hands,  46 
Degeneration,  reaction  of,  515 


INDEX. 


547 


Dementia  paralytica,  degeneration  of 
handwriting  in,  516 

paralytica,  reaction  of  pupil  in, 
15 

paralytica,  sexual  power  in,  515 

paralytica,    sphincteric    reflexes 
in,  515 

paralytica,  tongue  in,  22 
Dermatitis,  resulting  from  pediculi,  8 
Dextrocardia,  84 
Diabetes,  acetona^mia  in,  428 

breath  in,  21 

bronzed,  396 

coma  in,  signs  in,  519 

dyspnoea  in,  72 

malnutrition  in,  2 

mellitus,  427 

mellitus,  gangrene  of  toe  in,  463 

optic  neuritis  in,  16 

retinal  hemorrhage  in,  16 

ulcer  of  toe  in,  463 
Diaphragm,  69 

movements  of,  69,  74,  76 

paralysis  of,  71 
Diarrhoea,  causes  of,  399 

depressed  fontanels  in,  6 

malnutrition  in  chronic,  2 
Diastolic  murmur  (see  Murmur) 

shock,  282 
Dibothriocephalus  latus,  405,  409 
Dietrs  crisis,  418 
Digestion,  painful,  with  hyperacidity, 

383 
Dilatation,  cardiac,  205,  208,  291 
Diphtheria,  larynx  in,  26 
neuritis  due  to,  456 
tonsils  in,  26 
with  enlarged  glands,  30 
with  nasal  discharge,  17 
Displacement  of  cardiac  impulse,  82 
(see  also  Cardiac) 


Distention,  flatulent,  398 
Distentions    following    atrophic    ar- 
thritis, 497 
Dropsy,  evident,  1 

in  cardiac  disease,  1 

in  renal  disease,  1 

increase  of  weight  in,  1 

latent,  1 
Ductus    arteriosus,    persistence    of, 

266 
Dulness  on  percussion,  130 
Dupuytren's  contraction,  51 
Dysentery,  arthritis  in,  493 

chronic,  anapmia  in,  476 
Dyspepsia,  malnutrition  in  chronic,  2 

statistics  of,  382 
Dyspnoea,  71,  74, 521  (see  also  Breath- 
ing) 

causes  of,  72 

nose  in,  17 

mouth  in,  18 

varieties  of,  72 
Dystrophy,  muscular  lordosis  in,  54 

Ear,  gouty  tophi  of,  503 
Egophony,  169,  299,  346 
Electrical  reactions,  515 
Emaciation,  2,  372,  392 
Emphysema,  60,  67,  317-322 

atrophic  (orsmall-lunged),  317 

barrel  chest  in,  60,  67,  318 

breath  sounds  in,  319 

complementary,  321 

complications  of,  320 

diagnosis  of,  319 

interstitial,  321 

large-lunged,  317 

neck  in,  29 

percussion  signs  in,  318 

radioscopy  in,  533 

senile,  317 
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Emphysema,  BubcutaneoiiB,  321  (see 
IfUerstUial) 

with  asthma,  320 

with  bronchitb,  320 

with  kyphosis,  54 

with  tuberculosis,  316 
Empyema,  346,  350-^1,  352 

necessitatis,  GO,  290,  350 

with    hypertrophic  osteoarthri- 
tis, 40,  47 
Endocarditis,  acute,  213,  251,  525 

chronic,  213-258 

in  acute  infectious  arthritis,  495 
Endometritis,  448 
Eosinophile  ceUs  in  blood,  471 
Eosinophilia,  479 
Epididymitis,  444 
Epigastric  pain,  374 

pulsations,  85,  276 

reflexes,  514 

retraction,  84 

tumor,  375,  382 
Epigastrium,  hernia  in,  375 

inspection  and  palpation  of,  374 

tumor  of,  375 
,Epilepsy,  lociil  parsesthesia  in,  510 

scars  on  forehead  in,  8 

spasms  in,  508 
Epiphyses,  enlarged,  in  rickets,  461 
Epiphysitis,  acute  septic,  453 

acute  septic,  diagnosis  from  ar- 
thritis, 484 

chronic  tuberculous,  454 
Epispadias,  443 
Epithelioma  of  ankle,  461 

of  back,  55 

of  hip,  19 

of  nose,  17 

of  thigh,  455 
Epulis,  25 
Equinus,  460 


Eruptions  on  forehead,  8,  9 
Eiysipdas,  cedema  of  eyelids  in*  14 

symptoms  of,  14 
Erythromelalgia,  462 
Ewald's  test  meal,  379 
Exophthalmic  goitre,  11,  12,  31 

goitre,  glucosuria  in,  427 
Exostosis  of  thigh,  454 
Eyelashes  in  phthisis,  12 
Eyelids,  dropping  of,  16 

oedema  of,  13,  14 
Eyes,  13,  14 

in  Ciraves'  disease,  11, 12 

in  hydrocephalus,  5 

in  jaundice,  14 

in  muscle  paraly»s,  506 

in  phtlusis,  12 

Face,  5,  9 

after  vomiting,  12 

in  acromegalia,  8,  9 

in  adenoids,  10,  11 

in  alcoholism,  12 

in  chronic  difTuse  nephritis,  12 

in  cretinism,  10 

in  exophthalmic  goitre,  11,  12 

in  general  peritonitis,  12,  372 

in  (Iraves*  disease,  11,  12 

in  heart  disease,  12 

in  intestinal  obstruction,  12 

in  leprosy,  11,  12 

in  myxcBdema,  10 

in  nephritis,  12 

in  paralysis  agitans,  11 

movements  of,  13 

oedematous,  12 

spasms  of,  13 
Fallopian  tubes,  448 
Faradic  reaction  in  disease,  516 
Fat,  distribution   of,  in   alcoholisni. 
12 
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Fati^e,  degeneration  of  handwriting 

in,  516 
Fatty  metamorphosis  of  heart,  260 
Febrile  disease,  bulging  fontanels  in,  6 
Feces,  abnormal  ingredients  in,  403 

bacteria  in,  method  of  examina- 
tion for,  404 

blood  in,  403,  404 

color  of,  402 

examination  of,  402 

gallHstones  in,  404 

microscopic  examination  of,  tech- 
nique, 408 

mucus  in,  403 

odor  of,  403 

parasites  in,  eggs,  diagnosis  of, 
406,407 

parasites  in,  types  of,  404 

pus  in,  404 

tissue  shreds  in,  404 

weight  of,  402 
Feet,  hot,  in  myocarditis,  in  arterio- 
sclerosis, 462 

in  acromegalia,  47 
Fermentation  in  cancer  of  stomach, 

382 
Fever,  continued,  3 

crisis  in,  3 

determination  of,  3 

dilatation  of  pupils  in,  15 

emaciation  in,  2 

in  atropinism,  3 

infectious,  3 

infectious,  glucosuria  in,  427 

in  inflammations,  3 

in  nervous  excitement,  3 

in  pneumonia,  3 

in  "septic"  conditions,  3 

in  sunstroke,  3 

intermittent,  3 

in  toxic  states,  3 


Fever,  in  tuberculosis,  3 

in  typhoid,  3 

lysis  in,  3 

nosebleed  in,  17 

peritonitis,  371 

tremor  of  hands  in,  43 

types  of,  3 
Fibrillary  twitching,  508 
Filariasis,  blood  in,  479 

parasites  in,  483,  484 
Fingers,  clubbed,  47-49 

in  heart  disease,  47-49 

in  lung  disease,  47-49 

in  pleural  disease,  47-49 
Fistulas,  branchial,  congenital,  34 
Fixation  of  costo-vertebral  joints,  74 
Flat-foot,  460,  461 
Flattening  of  one  chest,  66 
Flipper-hand    in    atrophic  arthritis, 

46,47 
Fluid,  free,  in  abdomen,  tests  for,  369 

free,  in  ascites,  369 

free,  in  hcemoperitoneum,  369 

free,  in  peritonitis,  369 

free,  in  ruptured  cyst,  369 
Fluoroscope,  use  of,  527 
Flush  in  phthisis,  12 
Follicular  tonsillitis,  27 
Fontanels,  6 

bulging  of,  6 

delayed  closun;  of,  6 

depression  of,  6 

time  of  closing  of,  6 
Forehead,  8 

bony  nodes  of,  8,  9 

eruptions  of,  8,  9 

eruptions  of,  differential  diagno- 
sis in,  9 

scars  of,  8 
Fremitus,  tactile,  98 

tactile,  in  emphysema,  318 
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Fremitus,  tactile,  in  pleural  thicken- 
ing, 3^ 
tactile,  in  pleuritic  effusion,  348 
tactile,  in  pneumonia,  297 
tactile,  in  pneumothorax,  331 
tactile,  in  pulmonary  tuberculo- 
sis, 308,  311 
vocal,  167-169  (see  also  Vocal) 

Friction,  pericardial,  100,  268 
peritoneal,  369 
pleural,  100,  165,  337 

Frontal  Ijone  syphilis,  8,  9 

Funnel  l^reast,  62 

Gait,  ataxic,  506 

in  paralysis  agitans,  506 

in  toe-drop,  506 

spastic,  506 
(;all-l>lad(ler,  393 

adhesions  about.  395 

and  bilo-ducts,  statistics  on,  385 

oiihirpod,  39.5 

enlargonient  of,  394 

onlargonicnt  of,  caas(»s,  394 
Gall-duct,  common,  obstruction  of,  by 
ston(».  392 

stones,  394 
Gall-duct*},  393 
Gall-stone  in  intestinal  obstruction, 

395 
Gall-stones,  391 

in  feces,  404 
Galvanic  reaction  in  disease,  516 
Ganglion,  41 
Gangrene,  causes  of.  4(>,'^ 

local,  in  Raynaud's  disease,  49 

of  ))uccnl  cavity,  20 

of  lung,  3.')7 

of  lung,  breath  in.  21 

Raynaud's  fonn  of,  517 

toe  in,  403 


Gas,  poisoning  by,  coma  in,  520 
Gastric  cancer,  tumor  in,  diagnosb  of, 
375 
contents,  tests  of,  380 
dilatation,  383 
dilatation,  malnutrition  in,  2 
diseases,  incidence  and  diagnosb 

of,  382 
fermentation,  breath  in,  22 
fermentation,  tongue  in,  22 
hemorrhage,  with  ulcer,  383 
peristalsis,  375 
peristalsis   in  adhesions  of  p}'- 

lorus,  375 
peristalsis  in  cancer  of  pylorus, 

375 
peristalsis  in  cicatrix  of  pylorus, 

375 
peristalsis  in  muscular  spasm  of 

pylonis,  375 
peristalsis  in  simple   thickening 

of  pylorus,  375 
stasis  in  disease,  384 
stasis,  subjective  symptcms  in, 

384 
ulcer,  383 

ulcer,  malnutrition  in,  2 
ulcer,  tongue  in,  22 
ulcer,  vomitus  with  bright  blood 
in,  383 
General  peritonitis,  face  in,  12 
Genitals,  female,  445 

female,  diseases  of,  blood  in.  479 
female,  inspection  of,  446 
female,  lesions  of.  446 
female,  methods  of  examination 

445 
female,  palpation  of,  446 
male,  442 
German  measles,  glands  in.  30 
Glands  (see  also  Adenitu) 
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Glands,  cervical,  30 

cervical,  in  malignant  disease,  30 

cervical,  in  tuberculosts,  30 

enlarged,  in  mesentery,  373 

in  cankers,  30 

in  caries  of  the  teeth,  30 

in  diphtheria,  30 

in  German  measles,  30 

in  Hodgkin's  disease,  30 

in  l^'mphatic  leukemia,  30 

in  the  exanthemata,  30 

in  tonsiUitts,  30 

inguinal,  enlarged  when,  452 

of  neck  in  syphilis,  30 
GlotUs,  obstruction  of,  73,  76 
Glucosuria  and  its  significance,  426 

experimental,  427 

transient,  427 
Goitre,  simple,  31,  32 

with  exophthahnus,  11,  12,  31 
GonorriMBa,  arthritis  in,  493 

balanitb  in,  443 

distended  bladder  in  spasm  of 
urethra  in,  438 

inguinal  glands  in,  452 

orchitis  in,  444 

with  epidid>initis,  444 

with  frequent  micturition,  439 
Gout,  arthritis  in,  501 

toe  in,  463 

tophi,  diagnosis  of,  503 

tophi  in  tendon  in,  40 

tophi  in,  test  for,  488 
Gouty  arthritis,  501,  503 

arthritis,  destruction  of  bone  in, 
503 

arthritis,  jr-ray  of  hand  in,  504 
Graves'  disease,  11,  12,  31 

disease,  eyes  in,  11,  12 

disease,  face  in,  11, 12 

disease,  hands  in,  42 


Graves*  diseaz<e.  tremor  of  hands  in, 

44 
Groin,  452 

glands  in,  452 

hernia  of,  453 

hvdrocele  of  cord  in,  453 

psoas  abscess  in,  453 
Gumboil,  25 
Gums,  24 

hemorrhage  of.  25 

in  debilitated  states,  25 

in  lead-poisoning.  24 

in  poisoning  by  mercurj*,  25 

in  poisoning  by  potassic  iodide, 
25 

in  scurvy,  25 

lead  line  in.  24 

sordes  of.  25 

spongj*,  25 

suppuration  of,  25 
GUnzburg's  reagent,  ;IS0 

H^MADYNAMOMtrrKR.  Oliver**,  Utt 
Hsematemesis,  in  |H>rtal  olwtniction. 

390 
H8Pniat<KM»le,  445 
Hsematonm,   inftH'ttnl.   of  lH»lly-\x»U. 

367 
Hspmaturia.  caust^s  of,  Vll 
Hirinin  ti^t,  379 
Haemoglobin,  ti^s^tj*  for.  4r>4-4(U\ 
Haenio|x*ricanliuin,  272 
Haemophilia,  nosrhltHnl  in,  17 
Hiemophilic  arthritis,  iAX\ 
Hemorrhage,  pnhnonary.  IU>5 
Hair,  7 

giMUTal  luss  t»|',  7 

in  ai'uti'  tVvtMs.  7 

in  n\y\a'ili«ni}».  S,  \K\ 

in  phthisi.**.  VI 

in  sypluli^,  7 
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Hair,  nits  in,  8 

nonnal  loss  of ,  7 

pediculi  in,  8 

rubbing  off  of  head  in  rickets,  7 
Hand  in  acromegalia,  47 
Hands,  choreiform  movements  of,  44 

deformities  of,  46 

evidence  of  occupation,  41 

examination  of,  42 

in  atrophic  arthritis,  46,  47 

in  chronic  poliomyelitis,  46 

in  contractures  following  hemi- 
pl^ia,  46 

in  Graves'  disease,  42 

in  myxcedema,  46-4^ 

in  paralysis  of  median  or  ulnar 
nerves,  46 

in  progressive  muscular  atrophy, 
46 

in  syringomyelia,  46 

moisture  of,  42 

movements  of,  42 

professional  spasm  of,  44 

spasms  of,  44 

temperature  of,  42 

tremor  of,  43 

tremor  of,  causes,  43 

tremor  of,  in  alcoholism,  44 

tremor  of,  in  cold,  43 

tremor  of,  in  fever,  43 

tremor  of,  in  CI  raves'  disease,  44 

tremor  of,  in  hysteria,  44 

tremor  of,  in  multiple  sclerosis, 
44 

tremor  of,  in  nervousness,  43 

tremor  of,  in  old  age,  43 

tremor  of,  in  paralysis  agitans, 
44 

tremor  of,  in  toxaemia,  43 

tremor  of,  test  for,  43 
Handwriting,  degeneration  of,  516 


HangHUub,  52 

Hare-lip,  20 

Harrison's  grooire,  62 

Hay  fever  with  oonjimctivitis,  14 

Head,  5 

abnormalities  of,  5 

in  hydrocephalus^  5 

in  idiocy,  5 

in  rickets,  6 

movements  of,  13 

open  areas,  5 

shaking  of,  13 

shaking  of,  in  alcoholicB,  13 

shaking  of,  in  morphinism,  13 

shaking  of,  in  poisoning  by  to- 
bacco, 13 

shaking  of,  in  toxic  conditions,  13 

sweating  of,  7 
Heart,  171-267 

action  of.  203,  257,  261-265 

apex,  position.  97 

apex,  impulse,  79,  82,  96 

apex,  retraction,  84 

area,  changes  in,  132 

area,  in  pcricarditb,  272 

area,  normal,  129 

arrhythmia  of,  263 

auscultation  of,  171 

bradycardia,  262 

congenital  malformations  of.  263 

dUatation  of.  2aS-210,  231 

diseases  of,  199-267 

enlargement  of  (htee  li ypcrtroph*/) 

examination  of,  171-199 

fatty  metamor|>hosis,  260 

hypertrophy   of,    203,    2a>-2llS. 
210,231,243,277 

hypertrophy,  causes  of,  205 

impulse,  79,  H2 

impulse,  absence  of,  274 

impulse,  displacement  of,  82 
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Heart  impulse,  modification  of,  96 
in  aortic  regurgitation,  229-239 
in  aortic  stenosis,  239-246 
in  mitral  regurgitation,  210-220 
in  mitral  stenosis,  220-229 
in  myocarditis  (acute),  257 
in  neuroses  of  (chronic),  258 
in  pericarditis,  268,  274,  276 
in  pleural  adhesions,  83,  349 
in  pleural  effusion,  343 
in  pneumothorax,  331 
in  pulmonary  regurgitation,  251 
in  pulmonary  stenosis,  252,  265 
inspection  of,  79-86 
irregular  action  of,  263 

(see  also  .4  rrhythmia) 
lips  in  disease  of,  18 
murmurs,     184-199     (jsee    also 

Murmitrs) 
outlines  of,  128 
palpation  of,  96 
palpitation    of,    264    (/see    also 

Arrhythmia) 
parietal  diseases  of,  257-261 
percussion  of,  129 
rapidity  of  (see  Tachycardia) 
situs  inversus,  345 
slow  (see  Bradycardia) 
sounds,  accentuation  of,  178, 179 
sounds,  abnormalities  of,  172 
sounds,  character  of,  172 
sounds,  doubling  of,  176,  181 
sounds,   intensification   of,    175, 

178-179 
sounds,  metallic,  174,  182 
sounds,  modifications  of,  174 
sounds,  muffling  of,  182 
sounds,  normal,  172 
sounds,  position  of,  171 
sounds,  qualities  of,  173 
sounds,  reduplication  of,  176, 181 


Heart  sounds,  rhythm  of,  181 

sounds,  shortening  of,  209 

sounds,  weakening  of,  175, 179 

tachycardia,  261 

temperature,  3 

tricuspid  regurgitation,  246 

tricuspid  stenosis,  250 

uncompensated,  3 

valves,  p>osition  of,  171 

valvular  lesions,  combined,  253 

valvular  lesions  of,  199 

weakness,  258 

(See  also  Cardiac) 
Heberden's  nodes,  47,  50,  498 
Hemianiesthesia,  510 
Hemiplegia,  506  . 

athetosis  in,  45 

atrophy  of  disuse  in,  37 

changes  of  nails  in,  52 

determination    of,    in  comatose 
state,  518 

paralysis  of  leg  in,  456 

tongue  in,  22 
Hemiplegic  hand,  following  contrac- 
tures, 46 
Hemorrhage,  ansomia  in,  476 

bulging  fontaneb  in,  6 

in  retina,  16 

tendency  of,  in  jaundice,  391 
Hemorrhoids,  441 
Hepatic  abscess,  symptoms  in,  392 
Hernia,  epigastric,  367,  375 

of  groin,  453 

of  scrotum,  445 

umbilical,  367 
Herpes  Ijibiaiw,  IS,  1<),  517 

tongue  witli,  22 

zoster,  517 
Her|M»ti('  stoinatitiM,  U> 
Hip-joint,  hy|>or(n>phh'  HitluUix  s^l. 
498 
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Hip-joint,  limitation  of  motion  in, 
492 

Hodgkin's  disease,  glands  in,  30,  373 
disease,  inguinal  glands  in,  453 
disease,  cedema  of  arm  in,  38 
disease,  spleen  in,  412,  414 

Housemaid's  knee,  diagnosis  of,  458 

Hydatid  disease,  blood  in,  479 

Hydrocele,  444 

Hydrocephalus,  5 

bulging  of  fontanels  in,  6 
delayed  closure  of  fontanels  in,  6 

Hydrochloric  acid,  absence  of,  in  can- 
cer of  stomach,  382 

Hydronephrosis,  415 

Hydropericardium,  272 

Hydrothorax,  330 

Hymen,  imperforate,  446 

Hyperacidity,  gastric,  383 
painful  digestion  in,  383 

Hypenrsthraia,  tests  of,  510 

Hyperciilorhydria  (see  Hi/ per  acidity), 
pain  in,  393 

H^'pertrophic   arthritis,   features   of, 
498 
arthritis,  hip-joint  in,  498 
arthritis,  kyphosis  in,  54 
arthritis,  limitation  of  motion  in, 

501,  502 
arthritis,  nerve  pain  in,  501 
arthritis,  psojis  spasm  in,  493 
arthritis,  signs  in,  498 
arthritis,  spine  in,  499,500,  501, 
502 

Hypertrophy,  cardiac,  203.  205,  208, 
210,  2.S1.  233,  277 
of  Itnig,  (17 

Hypoacidity,  stomach  trouble,  383 

Hypochlorhydrin  (sec  lft/j>oacidify) 

Hypospadias.  443 

Hypostatic  congestion,  3G0 


Hystentk,  annstheBia  in,  510 
atrophy  in,  37 

choreifonn  movements  in,  45 
coma  in,  519 
hemianssthesia  in,  510 
hypenpsthesia  in,  510 
paralysis  in,  36,  456,  506 
ptosis  in,  16 
spasm  in,  13 
tremor  of  hands  in,  44 

Idioct,  mouth  in,  18 
Impulse,  cardiac  (see  Cardiac) 
Incidence  of  diseases  of  the  bladder, 
437 

of  diseases  of  the  intestine,  397 

of  diseases  of  the  kidney,  414 

of  diseases  of  the  liver,  384 

of  diseases  of  the  pancreas.  396 

of  diseases  of  the  stomach,  382 
Indicanuria,  397 
Infancy,  examination  of  chest  in.  520 

jaundice  in,  15 
Infantile  atrophy,  malnutrition  in,  2 
Infections,  acute,  arthritis  in,  493 

acute,  chills  in.  3 

arthritis  in,  492 

crippled  joints  in,  495 

fever  in,  3 

leucocvtosis  in,  478 
Inflammation,  cedema  of  arm  in,  38 
Influenza,  arthritis  in,  493 

with  conjunctivitis,  1 4 

with  nasal  discharge,  17 
Insomnia,  2 

emaciation  due  to,  2 

in  painful  diseases,  2 
Inspection  of  almorraal  thoracic  pul- 
sations, 82-87 

of  apex  beat,  79 

of  cardiac  movements,  79 
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Inspection  of  defonnkies  of  chest,  62 
of  peripheral  vessels,  87 
of  respiretory  movemeDts,  69 
of  skin  and  mucous  membranes, 

92 
of  thorax,  60,  96 
Intestinal  coUc,  418 

contents,  examination  of,  402 
obstruction,  acute  and  chronic, 

401 
obstruction,  by  gall-stone,  395 
obstruction,  causes  of,  401 ,  402 
obstruction,  chronic,  visible  peri- 
stalsis in,  401 
obstruction,  face  in,  12 
obstruction,  physical  signs  in ,  40 1 
obstruction,  symptoms  in,  401 
parasites,  404 
tenderness,  398 
tenesmus,  398 
Intestines,  cancer  of,  signs  and  symp- 
toms of,  402 
diseases  of,  constitutional  mani- 
festations, 398 
diseases  of,  data   for  diagnosb, 

397 
diseases  of,  statistics  on,  397 
gaseous  distention  in,  and  its  sig- 
nificance, 398 
pain,  398 

parasites  in,  eggs,  diagnosis  of, 
406,407 
Iritis,  with  irregular  outline  of  pupil, 

15 
Ischio-rectal  abscess,  441 

Jacksonian  epilepsy,  44 

epilepsy,  spasms  of  hand,  causes 
of,  44 
Jaundice,  14,  93,  390 

catarrhal,  391 


Jaundice,  causes  of,  14,  390 

congenital,  392 

diagnosis  of  cause,  391 

in  acute  yellow  atrophy,  392 

in  biliary  cirrho(<b,  391 

in  cancerouH  obstruction  of  gall- 
duct,  394,  395 

in  cholelithiasis,  391 

in  new-bom,  391 

in  portal  cirrhosis,  391 

in  syphilis,  391 

in  toxaemia,  390 

in  urine.  391 

in  Weil's  disea;sc,  392 

itching  in,  14 

malignant,  391 

mental  depression  in,  14 

of  eye,  distinguished  from  sub- 
conjunctival fat,  14 

of  malaria,  15 

of  mucous  membrane,  14 

of  new-born,  15 

of  pernicious  anaemia,  15 

of  sepsis,  15 

of  skin,  14 

results  of,  on  body,  391 

secondary,  in  septicaemia,  392 

slow  pulse  in,  14 

stools  in,  391 

with  bile  in  urine,  14 

with  bile-»taine<l  sweat,  14 

with  catarrh  of  bile-ilucts,  14 

with  hepatic  rirrhosiM,  15 

with  olmtniction  by  Ht^ine,  15 

with  syphilis,  15 

with  t/)X(eniia,  15 

with     tnriiorH    obMtnirtinK    bilt* 
ducU,  15 
Jaw  in  aerornegHlin,  10 
Jaw- jerk,  ti^nt  for,  51  I 
Joints,  ankyldHiN  of,  \\)\ 
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JointB,  arthritis  of,  402 

arthritb  of,  order  of  frequflncy 

in,  492 
bony  outgrowths,  488 
capsular  thidcening  and  adh»- 

sions  of,  motion  in,  490 
dironic  diseases  of,  knee-jerks  in, 

513 
creaking  in,  491 
crepitus  in,  491 
diseases  of,  491 
diseases  of,  general  spasm  in, 

diseases  of,  psoas-spasm  in,  488 
diseases  of,  shortening  of  limb  in, 
491 

diseases  of,  symptoms  of,  487 
enlargement  of,  487 
examination  of,  486 
excessive  motion  in,  491 
exudates  in,  488 
fluctuation  in,  487 
free  bodies  in,  491 
hip,    hypertrophic   arthritis    of, 

498 
in  atrophic  arthritis,  497 
in  hsemophilic  arthritis,  503 
in  rheumatoid  arthritis,  497 
inspection  of,  486 
irregularities  of  contour,  488 
lesions  of,  relative  frequency  in, 

504 
lesions  of,  statistics  on,  504 
limitations  of  motion,  tests  of, 

489 
muscular  spasm,  tests  for,  489 
palpation  of,  486 
radioscopy,  487 
sacro-iliac,  hypertrophic  arthritis 

of,  53 
i>acro-iliac,  tuberculosis  of,  53 


Joints,  spindle,  in  atropUe  arthritii^ 
47 
qrmmetrical  involvement  of,  in 

to  distinguish   musculmr   apmuk 
from  bony  outgrowth,  400 

KlBiiATTnB,  syphilitic,  16 
Kemig's  sign,  test  for,  513 
JQdDie^,  414 

abscess  of,  416 

abscess  of,  etiology,  417 

abscess  of,  signs  of,  417 

contracted,  urine  in,  436 

cyst  of,  415,  416 

<7St  of,  distinguished  fnnn  hy- 
dronephrosis, 416 

disesses  of,  415 

diseases  of,  evidence  of,  414 

diseases  of,  pain  in,  418 

diseases  of,  urine  in,  418,  423, 
426 

floating,  417 

floating,  pain  in,  393 

floating,  tenderness  in,  415 

malignant  disease  of,  415 

movable,  417 

palpation  of,  366,  417 

statistics  on,  414 

tumors,  characteristics  of,  415 

tumors  of,  415 

tumors  of,  method  of  examina- 
tion, 415 

tumors  of,  urine  in,  423 
Knee,  458 

housemaid's,  diagnosis  of,  458 

tuberculosis  of,  distinguished 
from  sarcoma,  455 
Knee-jerk,  absence  of,  51 1 
Knee-jerks,  increased,  differential  di- 
agnosis in,  512 
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Knee-jerks,  in  paralysis,  518 

test  for,  511 
Knock-knee,  458 
Koplik's  spots  in  measles,  25 
K3rpho6is,  54 

in  emphysema,  54 

in  hypertrophic  arthritis,  54 

m  Paget's  disease,  54 

in  Pott's  disease,  54 

in  rickets,  54 

Lamblia  intestinalis,  405 

Lavage,  of  stomach,  method,  379 

Lead-colic,  pain  in,  394 

Lead-line,  24 

Lead-poisoning,  paralysis  in,  36,  37 
respiratory  movements  of  belly 
in,  364 

Legs,  bowed,  458 

chronic  ulcers  of,  458 
in  cretinism,  10 
in  hysteria,  457 
in  multiple  sclerosis,  457 
in  spastic  paraplegia,  457 
in  tabes  dorsalis,  457 
oedema  of,  causes  of,  459 
osteomyelitis  in,  459 
paralysis  of,  causes,  456 
paralysis  of,  differential  diagno- 
sis in,  457 
sarcoma  of,  459 
tenderness  of,  in  neuritis,  459 
tenderness  of,  in  trichiniasis,  459 
varicose  veins  of,  458 

Leprosy,  11 
face  in,  11 
hand  in,  50 
skin  in,  11 

Leucocyte-count  in  general  peritoni- 
tis, 372 

Leucocytosis,  diagnostic  value  of,  478 


Leucocytcsis,  in  appendicitis,  400 

in  local  peritonitis,  371 

in  osteomyelitis,  acute,  454 

occurrence  of,  478 
Leukaemia,  inguinal  glands  in,  453 

liver  in,  389 

lymphatic,  blood  in,  479,  481 

myelogenous,  blood  in,  479,  480 

myelogenous,  ar-ray  in,  480 

nosebleed  in,  17 

spleen  in,  412,  413 

tonsils  in,  28 
Leukoplakia  buccalis,  23 
Lines  albicantes,  363 
Lipoma  of  arm,  38 
Lipomata  of  back,  55 
Lips,  18 

angioneurotic  oedema  of,  19,  20 

cancer  of,  glands  in,  30 

chancre  of,  19 

color  of,  18 

epithelioma  of,  19 

in  cretinism,  18-20 

in  heart  disease,  18 

in  lung  diseases,  18 

in  methsemoglobinsBmia,  18 

in  myxoedema,  20 

in  poisoning  by  acetanilid,  18 

in   poisoning   by   coal-tar  anti- 
pyretics, 18 
Litmus-test,  424 
Litten's  sign,  76,  78,  306 
Liver,  abscess  of,  distinguished  from 
syphilis  or  malignant  disease, 
388 

abscess  of,  symptoms  in,  388 

acute  yellow  atrophy  of,  389 

amyloid,  disease  of,  388 

atrophy  of,  389 

cancer  of,  387 

cancer  of,  diagnosis  of,  388 
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Liver,  cancer  of,  emaciation  in,  38S 
cirrhoeis  of,  387 
cirrhoBiB  of,  abdominal  veins  in, 

363 
drrhoBis  of,  ansmia  in,  476 
cirrhosis  of,  atrophic,  389 
cirrhosis  of,  emaciation  in,  2 
cirrhosis  of,  latent,  387 
cirrhosis  of,  portal  obstruction  in, 

387 
cirrhosis  of,  uncompensated,  387 
congestion  of,  387 
diseases  of,  385 
diseases  of,  cerdaral  symptoms 

in,  393 
diseases  of,  signs  in,  385 
enlargement,  386 
enlargement,  causes  of,  387 
enlargement,     conditions     with 

which  confounded,  386 
enlargement,  diagnosis  of,  386 
enlargement,  in  obstructive  jaun- 
dice. 388 
fatty,  387 

growth  of,  in  cancer,  388 
hydatid  disease  of,  389 
in  Icuku'mia,  389 
malignant  disease  of,  symptoms 

in,  392 
pain  and  tenderness  in,  385 
palpable  nonnally,  366 
portal  obstruction  in,  389 
statistics  on,  384 
s>'phili8  of,  388 
syphilis   of,    distinguished   from 

cirrhosis  or  malignant  disease, 

388 
tumors  of,  375 
Locomotor  ataxia,  atrophic  arthritis 

in,  497 
Lordosis,  54 


LordoBia  in  muscular  dystrophy,  54 
in  tuberculosis,  54 
with  abdominal  tumon,  54 
with  pregnancy,  54 

Lumbago,  53 

Lung,  abscess  of,  21,  357 

acute  miliaiy  tuberculosis  of,  316 

adventitious  sounds  (see  BlSk») 

anatomy  of,  57 

atelectasis  of,  82,  163,  304, 359 

auscultation  of.  140-165 

cancer  of,  67,  358 

chronic   interstitial  pneumuDia, 

83,  315,  324 
drriiosiB  of,  324 
collapse  of  (see  A  teUdatU) 
congestion  of  (see  (Edema) 
consolidation   of  (see  SoUdifica- 

tian) 
diseases  of,  292-329 
diseases  of  fingers  in,  47,  49 
diseases  of  lips  in,  18 
emphysema  of,  317-321 
fibroid  disease  of,  83,  315,  324 
fistula  sound,  170 
gangrene  of,  21,  357 
hypertrophy  of,  67,  321 
malignant  disease  of,  67,  358 
miliary  tuberculosis  of,  316 
oedema  of,  360 
palpation  of,  98 
percussion  of,  131-136 
phthisis,  304-316 
pneumonia,  296,  302,  303,  360 
position  of,  58 
radioscopy  of,  532 
rales  in  disease  of,  161,  306 
reflex,  136 
Rontgen  ray  examination  of,  57. 

357 
sarcoma  of,  30,  38,  358 


INDEX, 


559 


Lung,  solidification  of,  298,  311,  323 
sputa  in  diseases  of,  324 
syphilis  of,  323 
tuberculosis  of,  304-316 
Lupus  erythematosus,  nose  in,  17 
Lymphangiectasis,  filarial,  453 
Lymphatic  leukaemia,  blood  in,  479 

glands  in,  30 
Lymphocyte  cells,  in  blood,  471 

cells,  in  pleural  fluid,  353 
Lymphocytosis,  479 
in  debility,  479 

Malaria,  anaemia  in,  476 

chills  in,  3 

jaundice  of,  392 

parasites  in,  482 

spleen  in,  412 

with  jaundice,  15 
Malignant  disease,  anaemia  in,  476 
Malnutrition,  2 

emaciation  in,  2 

in  anorexia  nervosa,  2 

in  chronic  diarrhoea,  2 

in  chronic  dyspepsia,  2 

in  diabetes,  2 

in  gastric  cancer,  2 

in  gastric  dilatation,  2 

in  gastric  ulcer,  2 

in  infantile  atrophies,  2 

in  oesophageal  stricture,  2 
Massage,  leucocytosis  in,  478 
Mast  cells,  in  blood,  471 
Measles,  conjunctivitis  in,  14 

Koplik's  spots  in,  25 

oedema  of  face  in,  10,  14 
Mediastinal  glands,   tuberculosis  of, 
524 

pressure,  signs,  284,  521 

tumors,  38,  290 
Mediastinitis,  276,  278,  524 


Mediastinum,  diseases  of,  521,  525 
Megaloblasts,  470,  475,  477 
Melwna,  383 
Meningitis,  bulging  fontanels  in,  6 

strabismus  in,  16 

tubcrculoiis,  optic  neuritis  in,  16 
Mensuration,  56 

Mental  symptoms  in  myxoedema,  10 
Meralgia  parasthetica,  455 
Mesenteric  thrombosis,  373 
Mesentery,  enlarged  glands  of,  373 
Metallic  tinkle,  170,  232 
Metatarsaigia,  463 
Meteorism,  respiratory  movements  of 

belly  in,  364 
Metha'moglobinaemia,  lips  in,  18 

test  of,  18 
Microcephalia,  5 
Migraine,  aphasia  in,  516 
Mind,  depression  of,  in  jaundice,  391 

in  general  peritonitis,  371 
Mitral   disease,    210,    229    (see   also 
Heart) 

regurgitation,  210 

stenosis,  220 
Monoplegia,  506 

leg  in,  457 
Morbus  coxae  senilis,  498 
Morton's  disease,  463 
Morvan's  disease,  50 
Motion,  disorders  of,  505 
Mouth,  canker-sores  of,  19 

fissures  in,  18 

herpes  of,  18,  19 

in  adenoids,  10-18 

in  cretinism,  18-20 

in  dyspnoea,  18 

in  idiocy,  18 

mucous  patches  in,  18-25 

syphilitic  ulcers  of,  18 
Movements,  respiratory,  69 
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Mucous  membrane  ir  jaundice,  14 

Mucus  in  feces,  403 

Multiple  sderosiB,   intestinal  tremor 
of,  44 
sderosis,  knee-jerks  in,  613 
sderosis,  nystagmus  in,  16, 44 
sderosis,  parafdegut  in,  457 
sderosis,  speech  in,  44 
sderosb,  tremor  in,  44 
sclerosis,  with  spartic  gait,  44 

Mumps,  30 

"accidental,"  194 
orchitis  in,  444 

Murmurs,  arterial,  108 
at  apex,  212 
at  xiphoid,  188 
cardiac,  184-198 
cardio-respiratory,  197 
conduction  of,  188 
diagnostic  interpretation  of,  190, 

249 
diastolic,  187, 234-236 
diastolic,  in  ansemia,  196 
diastolic,  in  aneurism,  286 
diastolic,  in  aortic  area,  286 
diastolic,  in  aortic  regurgitation, 

234 
diastolic,  in  ensiform  cartilage, 

234 
diastolic,  in  mitral  area,  235 
diastolic,  in  mitral  stenosis,  224 
diastolic,  in  pulmonary  area,  251 
diastolic,  in  pulmonary  regurgi- 
tation, 251 
disappearance  of,  191,  225 
effects  of  exercise  on,  193 
effects  of  position  on,  193 
effects  of  respiration  on,  193 
from  pressure,  198 
functional,  194,  195,  196,  244 
hsemic  (see  Functional) 


MurmuiB,  in  aortic  aneurinai,  285 
in  aortio  area,  235,  230, 240-MI 
in  aortie  regurgitation,  235 
in  aortic  roughening,  210,  288^ 

244 
in  aortic  stenosiB,  240 
bk  back,  212 
in  mitral  area,  212,  218,  222, 

226 
in  mitral  regui^tation,  212, 218 
in  mitral  stenosis,  222-225 
in  neck,  196,  108 
in  pulmonary  area,  106, 251, 252 
in  puhnonary  regurgitation,  251 
in  pulmonaiy  stenosis,  252 
in  relative  insufficiency,  239, 2M 
in  tricuspid  area,  188,  247 
in  tricuspid  regurgitation,  247 
in  tricuspid  stenosis,  247 
length  of,  193 
maximum  intensity  of,  190 
metamorphosis  of,  194 
musical,  192 
of  anfemia,  196,  244 
of  Flint,  227,  239 
organic,  190,  196 
position  of,  187 
presystolic,  187 
production  of,  184 
quality  of,  192 
significance  of,  190 
systolic,  at  apex,  212 
systolic,  at  base,  240 
systolic,  in  tricuspid  area,  188, 

247 
systolic,  over  arteries,  198 
terminology  of,  184 
time  of,  186 
transmission  of,  188 
vascular,  198 
venous,  198 
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Muscle,  ilio-peoas.  wben  palpdble.  366 

sounds,  146.  295 
Muscular-dystrophy,  lordosis  in.  54 
Mydriasis,  causes  of.  15 
MvelitLs,  acute,  bedsores  in.  517 

sexual  power  in.  515 

transverse  or  diffuse,  paraplegia 
in,  457 
Myocarditis,  acute,  257 

chronic  interstitial.  258 

diagnosis  of.  259 

hot  feet  in,  462 

in  acute  rheumatism,  257 

physical  signs  in,  258 
Myoma  of  uterus,  448 
MyTtoederaa,  10 

changes  of  nails  in,  52 

diagnosis  by  palpation,  10 

dry  skin  in,  10 

face  in,  10 

hand  in,  46-48 

increase  of  weight  in,  1 

infantile  form,  10 

infiltration  with  mucin  in,  1 

lips  in,  20 

loss  of  hair  in,  8,  10 

mental  dulness  in,  10 

nose  in,  17 

onset  of  symptoms  in,  10 

puffiness  of  face  in,  10 

subnormal  temperature  in,  10 

temperature  in,  3 

tongue  in,  24 

Nails,  52 

capillary  pulse,  52 

changes,  in  chronic  skin  diseases, 

52 
changes,  in  hemiplegia,  52 
changes,  in  myxcpdema,  52 
changes,  in  neuritis,  52 
36 


Xails.  changes,  in  pulmonary  osteo- 
arthropathy. 47-49 

changes,  in  syringomyelia,  52 

disturbed  nutrition  of.  52 

groo\'ed.  after  acute  disease,  52 

in  anaemia,  52 

in  cyanosis,  52 

incurvation  of,  47,  49.  52 

indolent  sores  around,  52 
Navd.  inflammation  or  thickening  of, 

367 
Neck,  *29 

abscess  of.  29-31 

actinomycosis  of,  34 

diseases  of,  29-35 

in  emphysema.  29 

in  paral>'sis  agitans,  1 1 

in  phthisis,  29 

length  of,  64 

pulsations  in,  33,  34 

scars  of,  '29-31 
Necrosis,  anaesthetic,  in  leprosy,  50 

of  bone,  in  tuberculous  arthritis, 
492 
Nephritis,  acute,  urine  in,  435 

chronic  diffuse,  face  in,  12 

chronic  glomerulo-,  anaemia  in, 
476 

diagnosis  of,  14 

face  in,  12 

glomenilar,    chronic,    urine    in, 
435 

glomerular,  polyuria  in,  436 

oedema  of  arm  in,  38 

oedema  of  eyelids  in,  14 

optic  neuritis  in,  16 

parenchymatous,  435 

retinal  hemorrhage  in,  16 

symptoms,  423 

temperature  in,  3 

urine  in,  423 
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Nephrolithiasis,  symptoms  in,  423 

urine  in,  423 
Nervousness,  tremor  of  hands  in,  43 
Nervous  system,  505 
Neuralgia,  75 

red,  of  extremities,  462 
Neurasthenia,  fibrillaiy  twitchingp  in, 
506 

knee-jerk  in,  511 

with  ptosis,  16 
Neuritis,  anesthesia  in,  36 

atrophy  of  arm  in,  37 

changes  of  nail  in,  52 

due  to  pressure,  35 

hysterical,  paralysis  in,  36 

multiple,  paralysis  in,  37 

obstetrical,  paralysis  in,  36 

optic,  16 

pain  in,  36 

para*sthesia  in,  36 

paralysis  of  leg  in,  456 

postdiphtlioritic,  29 

pressure,  paralysis  in,  35 

pressure,  i<^t  for,  36 

tenderness  of  leg  in,  459 

toxic,  paralysis  in,  36 

with   partial   paralysis   of  both 
legs,  457 
New-born,  jaundice  in,  391 
Nodes,  bony,  in  syphilis,  on  leg,  459 

Heberdcn's,  47-50 

in  hypertrophic  arthritis,  498 

on  forehead,  9 

syphilitic,  9-38 
Noma,  26 

Nonnoblasts  in  blood,  470,  475,  477 
Nofse,  17 

epithelioma  of,  17 

falling  of  bridge  in,  17 

hemorrhage    of    mucous    mem- 
brane in,  17 


Nose,  in  acne  rosacea,  17 

in  acromegalia,  10,  17 

in  adenoids,  17 

in  alcoholism,  12,  17 

in  dyspnoea,  17 

in  lupus  erythematosus,  17 

in  myxoKiema,  17 

local  diseases  of,  17 

significance  of  dried  blood  in,  17 

size  and  shape,  17 

tuI)erculosis  of,  17 
Nosebleed,  17 

in  fever,  17 

in  haemophilia,  17 

in  leukaemia,  17 

in  purjnira,  17 

in  trauma,  17 
Nutrition  of  chest   65 
Nystagmus.  1(V— 14 

multif)le  sclerosis  with,  16 

Obksity,  1 

Obstruction,  lar\'ngeal,  76 
Ocular  motions,  16 
Gkiema.  93.  217 

angioneurotic,  459 

diagnosis  of  cause,  38 

in  aniemia,  459 

in  deficient  local  circulation.  45P 

in  flat-foot,  459 

in  hemiplegia,  459 

in  inflammation,  459 

in  nephritis,  459 

in  neuritis,  459 

ui  obesity,  459 

in  pressure.  459 

in  thrombosis,  459 

in  uncompensated  heart  lesions, 
459 

in  varicose  veins,  459 

of  nnn  in  meiiiiistinal  disease.  521 
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CEdema  of  eyelids,  13,  14 

of  lungs,  294,  360 
(Esophagus,  stricture  of,  2 
Oliguria,  419 

Omentum,  tubercular  deposits  in,  375 
Opium-poisoning,  coma  in,  519 

shaking  of  head  in,  13 
Optic  atrophy,  16 

atrophy,  as  result  of  optic  neuri- 
tis, 16 

neuritis,  16 
Orchitis,  444 
Osteitis  deformans,  6,  456 

deformans,  bony  thickening  in,  6 
Osteoarthritis,  499 
Osteo-arthropathy,    pulmonarj-,    hy- 
pertrophic, 40-43,  47 
Osteoma  of  thigh,  454 
Osteomyelitis,  acute,  leucocytosis  in, 
454 

acute  septic,  453 

acute  septic,  diagnosis  from  ar- 
thritis, 454 

chronic  tuberculous,  454 

tibia  in,  459 
Ovarian  disease,  diagnosis  of,  450, 451 
Ovaries,  449 

abscess  of,  449 

cyst  of,  449,  450 

cyst  of,  with  twisted  pedicle,  450 

tumors  of,  450 
Ovaritis,  449 
Oxaluria,  433 
Oxyuris  vermicularis,  405 

Facet's  disease,  6,  456 
disease,  arm  in,  40 
disease,  bony  thickening  in,  6 
disease,  enlargement  of  skull  in,  6 
disease,  with  kyphosis,  54 

Pain,  in  cancer  of  stomach,  382 


Pain,  in  intestinal  diseases,  398 

in  kidnev  disease,  418 

in  liver  disease,  385 

in  local  peritonitis,  371 

in  lumbago,  53 

in  obstetrical  neuritis,  36 

in  osteomyelitis,  459 

in  pressure  neuritis,  35 

in  syphilitic  nodes  of  humerus,  38 

in  toxic  neuritis,  36 
Palate,  paralysis  of,  absence  or  di- 
minished reflex  in,  29 

soft,  adhesions,  29 

soft,  perforation  of,  29 
Pallor,  93 

in  phthisis,  12 
Palpation,  96-ia3 

and  dipping,  369 

and  friction,  pleural  or  pericar- 
dial, 100 

in  aneurism,  280-282 

in  myxcedema,  10 

of  abdomen,  methods  of,  364 

of  apex-beat,  96 

of  normal  abdomen,  366 

of  rales,  101 

of  the  pulse,  103-111 

of  thrills,  97 

of  voice  vibrations,  98 

(see  also  Fremitvs) 
Palpitation,  264 
Pancreas,  395 

cancer  of,  diagnosis  of,  395 

cancer  of,  jaundice  of,  394,  395 

cyst  of,  396 

diseases  of,  395 

diseases  of,  aids  in  diagnosis  of, 
396 

diseases  of,  diabetes  in,  396 

diseases  of,  diagnosis  of,  395 

diseases  of,  stools  in,  395 
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Pancreas,  diseasee  of,  urine  in,  395 

statistics  on,  396 

tumor  of,  375,  395 

tumor  of  gall-bladder  in,  395 
Pancreatitis,  acute,  396 
ParsBsthesia,  510 

in  neuritis,  36 
Paralyses,  cerebral,  knee-jeric  in,  512 
Paralysis,  506 

agitans,  11-13 

agitans,  face  in,  11 

agitans,  gait  in,  506 

agitans,  hands  in,  13 

agitans,  rigidity  of  neck  in,  11 

agitans,  tremor  of  hands  in,  44 

bulbar,  29 

congenital,     choreiform     move- 
ments in,  45 

in  acute  anterior  poliomyelitis, 
36 

in  anterior  poliomyelitis,  456 

in  chorea,  457 

in  diseases  of  spinal  cord,  37 

in  hemiplegia,  450 

in  hysteria,  36,  456,  457,  500 

in  leud-poisoning,  36,  37 

in  multiple  neuritis,  37 

in  multiple  sclerosis,  457 

in  neuritis,  456 

in  oijstetrical  neuritis,  36 

in  pressure  neuritis,  36 

in  tabes,  457 

in  toxic  neuritis,  36,  37 

in  transverse  myelitis,  457 

in  traumatic  neurosis,  36 

infantile  cerebral,  athetosis  in,  45 

of  brain,  506 

of  cord,  506 

of  cranial  nerve,  506 

of    interossei    and    lumbricales, 
claw-hand  in,  46 


Paralysis  of  intestines,    in  gnenl 
peritonitis,  371 

of  leg,  456 

of  median  or  ulnar  nerves,  daw- 
hand  in,  46 

of  palate,  test  for,  29 

of  peripheral  nerve,  506 

serratus,  scapula  in,  55 

with  contraction  of  pupil,  15 
Paralytic  thorax,  63 
Paraphimosis,  443 
Paraplegia,  457,  506 

spastic,  457 
Parasites,  animal,   diseases  due  to, 
blood  in,  479 

in  feces,  404 

in  the  blood,  482 

intestinal,  anipmia  in,  476 

intestinal,  eggs  of,  406,  407 
Paresis,  506 
Paronychia,  52 
Parotid  gland,  cancer  of,  30 

gland,  enlargement  of,  30 
Parturition,  leucocytosis  in,  478 
Passive  congestion,  in  liver  enlarge- 
ment, 387 
Patella,  floating  of,  test  for,  488 
Pectus  carinatum,  62 
Pediculi  in  hair,  8 
Penis,  443 

cancer  of,  444 

chancre  of,  443 

chancroid  of,  443 

discharge  from,  443 

inflammations  of  glands  of,  443 

malformations  of,  433 
Peptic  ulcer,  pain  in,  393 
Percussion,  auscultatory,  125 

force  of,  122 

immediate,  118 

mediate,  119-136 
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Percussion  of  abdomen,  369 

of  lung  borders,  133 

outlines  of  thoracic  organs,  58, 
128 

palpatory,  136 

resonance,  127 

resonance,  amphoric,  135 

resonance,  cracked-pot,  134 

resonance,  dull,  128 

resonance,  flat,  128 

resonance,  tympanitic,  130 

resonance,  vesicular,  128 

technique  of,  1 18 
Pericardial  friction  (see  Pericarditis) 
Pericarditis,  acute  plastic,  268 

diagnosis  of,  270,  275 

dry,  268 

fibrinous,  268 

friction,  diagnosis  of,  270 

friction  in,  268 

with  effusion,  271 

with  effusion,  diagnosis  of,  275 
Pericardium,  adherent,  276 

diseases  of,  268-280 
Perinephritic  abscess,  54,  416 

abscess,  psoas  spasm  in,  493 
Perineum,  ruptured,  446 
Periostitis,  459 

Peripheral  nerve  lesions,  ansesthesia 
in,  510 

nerve  lesions,  hypera?8the8ia  in> 
510 

nerve  paralysis,  506 

neuritis,  knee-jerk  in,  512,  513 
Peristalsis,  visible,  gastric,  375 

visible,  in  intestinal  obstruction, 
401 
Peritoneum,  cancer   of,    anaemia   in, 
372 

cancer  of,  ascites  in,  372 

cancer  of,  emaciation  in,  372 


Peritoneum,     cancer    of,    signs     in, 

372 
cancer  of,  tumors  in,  372 
diseases  of,  370 

tuberculosis  of,  anccmia  in,  372 
tuberculosis  of,  ascites  in,  372 
tuberculosis   of,    emaciation    in, 

372 
tuberculosis  of,  signs  in,  372 
Peritonitis,  370 
causes  of,  371 
general,  371 

general,  facial  expression  in,  372 
general,  fever  in,  371 
general,  intestinal    paralysis    in, 

371 
general,  leucocyte  count  in,  372 
general,  mind  in,  371 
general,  pulse  in,  371 
general,  swollen  belly  in,  371 
general,  tenderness  in,  371 
general,  vomiting  in,  371 
local,  albuminuria  in,  371 
local,  anorexia  in,  371 
l(K'al,  constipation  in,  371 
local,  fever  in,  371 
local,  leucocytosis  in,  371 
local,  nuiscular  spasm  in,  371 
local,  pain  in,  371 
local,  symptoms  in,  371 
Itxral,  tenderness  in,  371 
local,  tumor  in,  371 
respiratory  movements  of  belly 

in,  364 
with  thickening  or  inflammation 

of  navel,  367 
Peri-urethral  al>scess,  443 
Pernicious  anu^mia,  blood  in,  476 
anarmia,  jaundice  of,  392 
ana;mia,  remissions  in,  477 
anaemia,  with  jaundice,  15 
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Pharyngitia,  general  redness  in,  26 

of  smokerB,  29 
Fbaiynx,  26 

abscess  of,  28 

in  diphtheria,  26 

in  pharyngitis,  26 

in  scarlet  fever,  26 

method  of  examination,  26 
Phimosis,  443 
Phl^itb,  455 
Photophobia,  15 
Phthisis,  11,  304-316 

acute,  316 

advanced,  311 

chronic,  308-^16 

dilatation  of  pupils  in,  15 

eyelashes  in,  12 

eyes  in,  12 

fibroid,  66 

flush  in,  12 

hair  in,  12 

incipient,  304 

neck  in,  29 

pallor  in,  12 

pupils. in,  12 

skin  in,  11 

thoracic  deformity  in,  64 

with  fatty  liver,  387 

(see  also  Tuberculosis) 
Pigmentations  in  buccal  cavity,  26 
'*  Pink-eye,"  14 
Pin-wonn,  in  feces,  405 
Platelets  in  blood,  472 
Pleura,  cancer  of,  353,  358 

diseases  of,  330-356 
Pleural  adhesions,  78 

cancer    or     hydatid     of     lung, 
35:^ 

effusion,  70,  70,  338-348 

effusion,  diagnosis  from  pleural 
thickening,  351 


Pleural  fusion,  ^Hftgnnma  from  pneu* 

mcmia,  360 
eflTusioa,    dlagnowis    from   sub- 
diaphragmatic <^U8ionB,  352 
effusioD,  encapsulated,  349 
effusicm,  signs  during  absorptaoo 

of,  348 
exudate,  cells  in,  354 
friction,  100,  165,  337 
friction,  dbtincticm  from  mwde 

sounds,  338 
friction,  distinction  frompericar- 

dial  friction,  270 
friction,  distinction  from  riU», 

338 
friction,  means  of  eliciting,  166, 

167 
thickening,  349,  351 
Pleurisy,  330-348 

clubbed  fingers  with,  47,  49 
diaphragmatic,  337 
dry,  336 

egophony  in,  169 
heart  in.  343,  344 
pain  in,  336 
plastic,  336 
pukating,  87,  350 
radioscopy  of,  533 
restrained  breathing  in,  75 
tuberculous,  354,  355 
Plumbiiffn,  blood  in,  470 
gums  in,  24 

paral^-sis  in,  36,  37,  456 
Pneumococcus  infection,  arthritis  in, 

493 
Pneumonia,  '296-304 
aspiration,  302 
bronclio-,  303 
catarrhal,  303 
central,  '296,  531 
chronic  interstitial,  324 
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Pneumonia,  crepitant  iSles  in.  299 

croupous  (or  lobar  i,  296 

croupous,  blood  in,  478 

croupous,  diagnosis  from  pleur- 
isy, 302 

croupous,  diagnosis  of,  301 

croupous,  egophony  in,  299 

croupous,  signs  in,  296 

croupous,  sputa  in,  326,  328 

hypostatic,  360 

inhalation,  302 

lobular,  303 

massive,  296 

migratory,  300 

resolution  of,  300 

tuberculous,  302,  304 
Pneumopyothorax,  332 
Pneumoserothorax,  332 
Pneumothorax,  67,  70,  330 
Poikilocj'tosis  in  blood  smears,  470, 

475 
Poisoning  by  gas,  coma  in,  520 

by   illuminating  gas,  breath  in, 
22 

by  mercury,  gums  in,  25 

by  potassic  iodide,  gums  in,  25 

lead,  lead-line  in,  24 

opium,  coma  in,  519 
Poisons,  amcmia,  in,  476 

glycosuria  in,  427 
Poliomyelitis,  anterior,  456 

atrophy  in,  37 

chronic,  claw-hand  in,  46 
Polycliromasia  in  blood  smears,  470, 

475 
Polynuclear  cells  in  blood,  471 
Polyuria,  419 
Portal  obstruction,  causes  of,  390 

obstruction,  signs  of,  389 

stasis,  ascites  in,  372 
Poetepileptic  coma,  520 


Pott's  disease,  66 

disease,  cervical,   symptoms   of, 

33 
disease,  cer^^cal,  with  abecess,  31 
disease,  diagnosis  of,  493 
disease,  vertebra*  in,  33 
disease,  with  k^-phosis,  54 
Pregnancy,  choreiform  movements  in, 
45 
glucosuria  in,  427 
lordosis  in,  54 
spasm  in,  13 
tubal.  449 
Pressure,  arterial,  111-117 

arterial,  methods  of  measuring, 

HI 
diastolic,  108,  116 
mediastinal,  521 
systolic,  106,  114 
Presystolic  murmur  (see  Murmur) 
Primary   polyarticular   artophic   ar- 
thritis, diagnosis  of,  497 
Procidentia,  447 

Progressive  muscular  atrophy,  fibril- 
lary twi tellings  in,  508 
muscular  atrophy,  reaction  of  de- 
generation in,  516 
Prominence,  local,  68 

of  chest,  ()8 
Prostate,  hy})ortrophy  of,   distended 

bladder  in,  438,  439 
Prostatitis,  acute,  retention  of  urine 

in,  439 
Pseudo-leu kirmia,  tonsils  in,  28 
Psoas  abscess,  45.3,  455 

Hf)asm  in  disease,  493 
Psychic  functions,  examinations  of, 

517 
Ptosis,  16 

in  hysteria,  16 

in  neurasthemia,  16 
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Ptosis  in  syphilis,  16 
Pulmonary    disease,    292-329    (see 
Lung) 

hemorrhage,  905 

oedema,  294,300 

osteoarthropathy,  41M3,  47 

regurgitation,  251 

stenosis,  252 

syphilis,  323 

tympanites,  321    . 
Puhnonic  area,  171, 178, 196, 251, 252 

second  sound,  178 
Pulsating  pleurisy,  87 
Pulsation,  abnoniial,  82-87,  280 

capillary,  91,  232 

epigastric  85 

venous,  88,  217 

venous,  in  triciLspid  disease,  247 

visibly,  85 
Pulije,  103-117 

anacrotic,  107 

bounding,  107 

capillar>',  52,  232 

conipressi!)ility  of,  106  (sec  also 
Arterial  pressure) 

Corripan's,  233 

dicrotic,  107 

frecjuency  of,  105,  261 

in  aneurism,  104 

in  aortic  regurgitation,  233 

in  aortic  stenosis,  104,  242 

in  peritonitis,  371 

irregularity  of,  105,  263 

method  of  feeling,  104 

rate,  105 

rlij'thni  or  regularity,  105 

slow,  262.  391  (see  Bradycardia) 

temsion,  108 

value  of,  103 

venous,  88 

volume,  106 


Pulse,  water-hanmier,  233 

wave,  use  and  shape  of,  106 

(see  also  Arterial  valU) 

(see  also  Arterial  presavre) 
Pupil,  15 

Argyll-Robertson,  15 

contraction  of,  15 

dilatation  of,  15 

irregularity  of,  15 
Pupils,  in  phthisis,  12 

reflexes,  15,  511 

tests  of  reflexes  of,  15 

with  sluggish  reaction,  15 
Purpura,  nosebleed  in,  17 
Pus  in  fs&ces,  404 

tube,  448 

tube,  cause  of  peritonitis,  371 
Pylephebitis,  388 
Pyloric  stenosis,  in  cancer  of  stomach. 

382 
Pylorus,  stenosis  of,  gastric  pcristal>is 
in,  375 

stenosis  of,  peristalsis  in,  364 
Pyonephrosis,  416 
Pyorrhoea  alveolaris,  25 
Pyuria  421,422 

QiJixsY  sore  throat,  28 

Rachitis,  eflFecti*  on  chest,  (j(M>3 

epiphyses  in,  40 

head  in,  6 

teeth  in,  20 

(see  also  RicLrts) 
Radioscopy,  79,  287,  527-534 
Rales,  161-165 

bubbling,  161 

oonsonating,  309 

crackling,  162 

crepitant,  163,  299 

diagnosis  of,  167 
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Riaes,  "dry,"  162 

"moist,"  161 

musical,  164 

palpable,  101 

varieties  of,  161 
Raynaud's  disease,  49,  462 

disease,  gangrene  in,  49,  463 

disease,  syncope  in,  49,  517 
Reaction  of  degeneration,  515 
Recti,  separations  of,  367 
Rectum,  abscess  of,  441 

cancer  of,  442 

fissure  of,  441 

fistula  of,  441 

hemorrhoids  of,  441 

methods  of  examination,  441 

sjrmptoms  which  suggest  exami- 
nation, 440 
Reflex,  lung,  136 
Reflexes,  510,511 

deep,  513 

exaggerated  pharyngeal,  29 

in  bulbar  paralysis,  29 

in  postdiphtheritic  neuritb,  29 

of  pupil,  511 

superficial,  514 
Regurgitation,  aortic,  234 

mitral,  212,  218 

pulmonary,  251 

tricuspid,  188,  247 
Renal  calculus,  417 

calculus,  symptoms,  423 

calculus,  urine  in,  423 

colic,  393,  417 

disease,  ascites  in,  372 

disease,  diuresis  in,  1 

disease,  sweating  in,  1 

disease,  weight  in,  1 
Resistance,  sense  of,  136 
Resonance  (see  Perciunnon  resonance) 
Respiration  (see  Breathing) 


Respiratory  movements,  60-71 

sounds,  151-161  (see  Breathing) 

rhythm,  74 
Restriction  of  thoracic  movements,  70 
Retina,  16 

hemorrhage  of,  l(i 

hemorrhage  of,  in  anu'mia,  16 

hemorrhage  of,  in  diabeti«,  16 

hemorrhage  of,  in  nephritis,  16 
Retraction  of  thorax,  70,  73 

causes  of,  76 

causes,  lung,  291,  315 
Retrocele,  446 

Rheumatoid  arthritis,  493,  496 
Rickets,  arm  in,  40 

delayed  closure  of  fontaiieU  In,  6 

epiphyses  in,  40,  -UW 

head  in,  6 

rubbing  off  of  hair  of  head  in,  7 

spleen  in,  412 

sweating  of  head  in,  7 

teeth  in,  20 

with  kyphosis,  54 
Romberg's  sign,  509 
Rosary,  rachitic,  (i3 
Rose  spots,  diagnosis  of,  363 
Round- worm  in  faeces,  405 

Sahli's  test  for  hiemoglobin,  465 
Salpingitis,  448 
Sarcoma  of  arm,  38,  39 

of  belly  wall,  367 

of  femur,  454,  455 

of  leg,  459 

of  lung,  oedema  of  arm  in,  38 

of  mediastinum,  oedema  of  arm 
in,  38 

of  scapula,  55 

of  testis,  444 

of  thyroid  gland,  32 

of  tonsil,  27 


670 


INDEX. 


Sci^ula,  angel-wing,  65 

prominent,  55 

sarcoma  of,  55 
Scar  from  syphilitic  vIons  on  l»g, 

459 
Scarlet  fever,  pharynx  in,  26 

fever,  tonsils  in,  26,  27,  28 
Scare  of  forehead,  8 

significance  of,  31 
Scoliosis,  with  twisting  of  spine,  54 
Scrottmi,  444 

hernia  of,  445 

hydrocele  of,  444 
Scurvy,  gums  in,  25 
Senility,  tremor  of  hands  in,  43 
Sensation,  delayed,  510 

disorders  of,  509 

dissociation,  510 
Sepsis  with  jaundice,  15 
Septicaemia  with  jaundice,  392 
Serratus  paralysis,  scapula  in,  55 
Sexual  power,  515 
Shock,  dijistolic,  282 
Sigmoid,  cancer  of,  402 
Skin,  discuses  of,  chronic,  blood  in, 
479 

in  jaundice,  14 

in  leprosy,  1 1 

in  myxcedeina,  10 

in  phthisis,  11 

itching  of,  in  jaundice,  391 

lesions  of,  trophic,  in  atrophic  ar- 
thritis, 497 
Skull,  enlargement  of,  6 
►Sleep,  loss  of,  2 
Smallpox,  eruptions  on  forehead  in,  9 

throat  in,  27 
Snuflles,  syphilitic,  17 
Sordes,  25 

Sounds,   ciirdiac,    171-179   (see    also 
Heart) 


Sounds  in  lung  fistula,  170 

reopiratoiy,   151-161   (JBee   ako 
Breathing) 
Spade-hand,  46 
Spasm,  muscular,  371,  488-480, 492 

psoas,  403 

tonic,  507,  508 
^Musms,  clonic,  507,  508 

hands  in,  44,  45,  46 

of  face,  13 
Spastic  paraplegia,  knee-jerk  in,  512 
Speech,  loss  of,  516 
Sphincteric  reflexes,  515 
Sphygmograph,  533 
Sphygmometer,  111  (see  Blood  pnti' 

ure) 
Spina  bifida,  55 

Spinal  cord,  pressure  on,  paraplegia 
in,  457 

cord,  severing  of,  knee-jerk  in, 
512 

curvature,  54,  66,  70 

cu^^'ature,  scapula  in,  55 
Spine,  chronic  diseases  of,  sphincteric 
reflexes  in,  515 

in   hypertrophic   arthritis,  499, 
500,  501,  502 

normal  flexibility  of,  502 

tuberculosis  of,  493 
Spleen,  diseases  of,  59,  410 

enlarged,     distinguished      from 
other  tumors,  413 

enlargement  of.  410,  412,  413 

palpation  of,  410-412 

percussion  of,  412 

in  portal  obstruction,  390 
Splenic  amemia.  412,  413 
Spondylitis  defonnans,  499 
Sputa,  appearance  of,  324 

examination  of,  324-329 

odor  of,  325 
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Sputa,  origin  of,  324 

staining  of,  326 
Squint,  16 

Starvation,  breath  in,  21 
Statistics  on  bladder,  437 

on  gall-bladder  and  bile-ducts, 
385 

on  diseases  of  liver,  397 

on  joint  lesions,  504 

on  kidney,  414 

on  liver  disease,  384 

on  pancreatic  disease,  376 

on  thigh  disease,  453 

on  thigh  tumors,  454 
Stenos'is,  aortic,  239 

mitral,  220 

of  a  bronchus,  73,  286,  323 

pulmonary.  252 

tricuspid,  250 
Stethoscope,  choice  of,  138 

use  of,  143 

varieties  of,  138 
Stomach,  374 

cancer  of,  382,  383 

cancer  of,  glands  in,  30 

cancer  of,  statistics,  382 

cancer  of,  vomitus  in.  383 

contents,  acetic  acid  in,  380 

contents,  acidity  of,  379 

contents,  blood  in,  379 

contents,  blood  in,  tests  for,  379 

contents,  chemical  tests  of,  380 

contents,  color  of,  379 

contents,  determination  of  total 
acidity  of,  380 

contents,  free  hvdrochloric  acid 
in,  tests  for,  380 

contents,     general     appearance, 
379 

contents,  in  achylia  gastrica,  380 

contents,  in  fermentation,  380 


Stomach  contents  in  stasis,  308 
contents,  inspection  of,  380 
contents,  lactic  acid  in,  381 
contents,  lactic  acid  m,  test  for, 

381 
contents,  method  of  obtaining, 

379 
contents,  mucus  in,  380 
contents,  nitric  acid  in,  380 
contents,  normal  quantity  of,  379 
contents,  odor  of,  379 
contents,  sediment  in,  382 
contents,  significance  of  organic 

acids  in,  382 
contents,  total  acidity,  381 
dilatation  of,  376 
dilatation  of,  causes  and  symp- 
toms, 383 
dilatation  of,  diagnosis,  384 
dilatation  of,  statistics  of,  382 
diseases  of,  incidence  and  diagno- 
sis of,  382 
distention  of,  methods,  378 
estimation  of  si/e  and  position, 

376,  378 
fluid  in,  palpation  of,  366 
hyperacidity  in,  383 
hypoacidity  in,  383 
hypogastric  bulging  of,  376 
inspection  and  palpation,  374 
methods  of  examination,  374 
normal  splash  sound  in,  376 
passing  of  tubes,  376 
secreting  and  motor  power  of, 

376 
test  meal  for  examination  of,  377, 

379 
tumor  in  cancer  of,  375 
ulcer  of,  statistics  of,  382 
visible  peristalsis  in,  375 
washing  of,  method,  379 
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ytomatiti?,  brpiith  in.  31 

Sloola  in  gastric  ulcpr,  383 
in  jmmdire,  14,  391 
in  pancreatic  diiteaae,  395 

Slrabisiiivw,  16 

Slriiiur,  rpspiratory,  521 

Stroiipylciidea  intcstiraJiH,  405,  410 

Strychnine  poisoning.  spafUD  il 

Sill  will  tiis  tendinum,  43 

Svipar,  42(1  (see  Glusonuria) 
Siinslrokp,  coma  in,  520 

fever  in,  3 
Suppurations,    chronic,    una'iri 

476 
Sweat,  in  jaundice,  14 
Syncope,  519 

local,  in  Raynaud's  disciis 
Syphilis,  arthritia  in,  493 

breath  in,  21 


Syphilis,  palate  in,  2f) 

periostitis  in,  459 

periostitis,  BCHra  on  forehead  re- 
sulting; from,  S 

ptosis  in,  16 

Borea  about  nails  in,  52 

strabismus  iu,  16 

tonsils  in,  27 
Syringomyelia,    changes   of  nule  in, 
52 

cUn-hond  in,  46 

felons  in,  50 

Morton's  disease  in.  50 

with  atrophic  arthritis,  400 
Systolic  murmur  (see  Miirmw") 


Tabem  dorsatis,  ataxia  in,  508 
tlorsulis,  knee-jerk  in,  512 
doraalis,  optic  neuritis  in,  16 
dorsalis.  parteetheeia  in,  511) 
dorsalLs,  paraple^iia  in,  457 
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TobbKO.  ^hhirrig  of  heftd  in,  13 
Tofr^irc-p  caii.  505 
Toes.  463 

kskns  of.  463 

i«nder.  afier  trphoid  fever,  463 
ToDcrue.  22 

cancer  of.  23 

cancer  of.  fdands  in,  30 

canker  of.  22 

coating  of.  22 

cyanosis  of,  22 

diy  brown,  22 

fissures  of.  23 

geographic.  23 

herpes  of.  22 

hypertrophy  of,  24 

in  alcohcdism,  22 
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Tongue,  in  cretinism,  10,  24 

in  dementia  paralytica,  22 

in  facial  paralysis,  22 

in  gastric  fermentation,  22 

in  hyperacidity  or  gastric  ulcer, 
22 

in  myxoedema,  24 

in  typhoidal  states,  22 

in  weakness,  22 

indentation  of,  22 

jaundice  in,  22 

leukoplakia  buccaliB,  23 

syphilis  of,  23 

tremor  of,  22 

tuberculosis  of,  23 

ulcers  of,  23 
Tonometer,  Gaertner's,  112 
Tonsil,  abscess  of,  28 
Tonsillitis,  acute,  28 

follicular,  28 

with  enlarged  glands,  30 
Tonsils,  20 

enlargement  of,  28 

general  redness  of,  26 

in  adenoids,  28 

in  diphtheria.  26,  27 

in  leukii^mia  or  pseudo-leuksemia, 
28 

in  pharyngitis,  26 

in  scarlet  fever.  26,  27,  28 

malignant  disease  of,  27 

membrane  on,  27 

method  of  examination,  26 

sarcoma  of,  glands  in,  30 

syphilitic  ulcerations  of,  27 

tuberculous  ulcerations  of,  27 

yellowish-whitx?  spots  on,  27 
Tt)pfer's  reagent,  380 
Tophi,  gouty,  diagnosis  of,  503 

in  gout,  test  for,  488 
Torticollis,  congenital,  32 


Torticollis  with  spasm,  32 
Toxemia,  fever  in,  3 

in  hepatic  ctrrfaosiB,  2 

in  tuberculosis,  2 

in  typhoid,  2 

leucocytosis  in,  478 

tremor  of  bands  in,  43 

with  jaundice,  15 
Toxaemias,  emaciation  in,  2 
Tracheal  tug,  283 
Tracheitis,  292 
Transverse  myelitis,  anssthesiA  in, 

510 
Traube's  semilimar  tympanitic  space, 

percussion  of,  369 
Trauma,  nosebleed  in,  17 

scars  on  forehead  resulting  from. 
8 
Traumatic  neuroses,  paralysis  in,  36 
Tremor,  508 
Tremors  of  hand,  43 

of  hands  in  alcoholism,  44 

of  hands  in  cold,  43 

of  hands  in  fever,  43 

of  hands  in  Graves'  disease,  44 

of  hands  in  hvsteria,  44 

of  hands  in  multiple  sclerosis,  44 

of  hands  in  nervousness.  43 

of  liands  in  old  age,  43 

of  hands  in  paralysis  agitans,  44 

of  hands  in  toxaemia,  43 

of  tongue,  22 
Trichiniasis,  blood  in,  479 

cedema  of  eyelids  in,  14 

tenderness  of  leg  in,  459 

symptoms  of,  14 
Trichiuris  trichiura.  405,  409 
Trichomonas  uitestinalis,  405 
Tricuspid  disease,  188,  247-251 

regurgitation,  246 

stenosb,  250 
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Trigeminal  neuralgia,  baMness  in,  7 

Trophic  disorders,  517 
disturbances,  48 

Try'panosomiasis,  blood  in,  479 
parasite  in,  483 

Tuberculosis,  arthritis  in,  492 
dactylitis  in,  48-50 
emaciation  in,  2 
epididymitis  in,  444 
in  ankle  bones,  461 
of  belly  wall,  367 
of  bone  of  arm,  38-40 
of  cervical  glands,  30 
of  hip,  lordosis  in,  54 
of  knee,  distinguished  from  sar- 
coma, 455 
of  mediastinal  glands,  524 
of  nose,  17 
of  omentum,  375 
of  p<'ritoneum,  370,  372 
of  peritoneum,  anosmia  in,  372 
of  j^eritoneum,  emaciation  in,  372 
of  peritoneum,  signs  in,  372 
of  sacro-iliac  joint,  53 
of  Hj)in('.  193 
of  spine,  lordosis  in,  54 
of  the  lungs,  304-316,  532 
of  the  lungs,  acute,  316 
of  the  lungs,  advanced,  311 
of  the  lungs,  cavity  formation  in, 

313 
of  the  lungs,  chronic,  308-316 
of  the  lungs,  cough  in,  305,  306 
of  the  lungs,  diagnosis  of,  304- 

316 
of  the  lungs,  emaciation  in,  310 
of  the  lungs,  fever  in,  304 
of  the  lungs,  hemorrhage  in,  305 
of  the  lungs,  hoarseness  in,  305 
of  the  lungs,  Litten's  signs  in, 
307 


Tuberculosis,  of  the  lungs,  physical 
signs  in,  304,  316 
of  the  lungs,  rales  in,  306 
of  the  lungs,  tuberculin  in,  304 
of  the  lungs,  with  emphysema, 

315 
of  tongue,  23 
of  wrist  joint,  40 
orchitis  in,  444 
sores  about  nails  in,  52 
spinal  paraplegia  in,  457 
tonsils  in,  27 
vertebral,  abscess  in,  55 

Tuberculous   peritonitis,    ascites    in, 
372 

Tug,  tracheal.  283 

Tumors,  38 

abdominal.  78,  368 
abdominal,  lordosis  in,  54 
abdominal,     respiratory     move- 
ments of  belly  in,  364 
aneurismal,  281 
congenital,  of  back,  55 
in  cancer  of  peritoneum,  372 
in  cancer  of  stomach,  375 
in  epigastrium,  375,  382 
in  local  peritonitis,  371, 372 
mediastinal,  290 
oedema  of  arm  in,  38 
of  back,  54 
of  liver,  375 
of  pancreas,  375 
of  spine,  66 

Tympanites,  pulmonary,  321 

Typhoid  fever,  breath  in,  21 
fever,  nosebleed  in,  17 
fever,  rose  spots  in,  363 
fever,  spleen  in,  412,  413 
fever,  tender  toes  after,  463 
fever,  toxaemia  in,  2 
fever,  Widal  reaction  in,  481 
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UiiCER  in  tuberculous  dactylitis,  49 

of  leg,  458 

of  stomach,  statistics  of,  382 

of  tongue,  23 

perforating,  of  toe,  403 
Uncinaria  americana,  405,  407 

eggs  of,  408 
UncinariasiiB,  blood  in,  479 
Urspmia,  aphasia  in,  516 

breath  in,  21 

distinguished  from  apoplexy,  518 
Urate  of  sodium  in  gouty  deposits, 

501 
Urethra,  abscess  of,  443 

caruncle  of,  447 

discharge  from,  443 

glands,  abscess  of,  447 

stricture   of,   distended  bladder 
in,  438 
Urine,  acetone  in,  428 

acute  retention  of,  438 

albumin  in,  425,  426 

albumin  in,  I^hach^s  test,  424 

albumin  in,  sij^nificance  of,  425, 
426 

albumin   in,  tests  for,  424 

animal  parasites  in,  433,  434,  435 

bile  in,  391 

blood  in,  422,  431 

casts  in,  429,  431 

chemical  examination  of,  423 

color  of,  420 

crystals  in  sediment,  433 

diacetic  acid  in,  428 

diazo  reaction,  428 

eggs  of   Bilharzia  hiematobium 
in,  410 

glucose  in,  426 

glucose,  Fehling's  test  for,  426 

glucose,   fermentation   test    for, 
427 


Urine,  in  bladder  disease,  439 

in  cystitb,  421 

in  diseases  of  pancreas,  395 

in  jaundice,  14 

in  kidney  disease,  418,  423,  426 

in  renal  suppuration,  421 

optical  properties  of,  420 

overconcentration  of,  439 

pus  in,  421.432 

pus  in,  diagnosis  of  origin,  421, 
422 

reaction  of,  423 

retention  of,  in  acute  prostatitis, 
439 

sediment  of,  420 

sediment  of,  free  cells  in,  431 

sediment  of,  microscopic  exami- 
nation of.  429 

sediments,  sijriiificance  of,  421 

shreds  in,  420 

significance  of  free  cells  in.  432 

si)ecific  gravity  of,  419 

spermatozoa  in.  4^VJ 

total  solids  in,  419 

turbidity  of,  420 

urate  sediment  in,  421 
Utenis,  447 

cancer  of,  4-18 

endometritis,  448 

erosions  of  cervix,  447 

fibro-mvoma  of,  44S 

lacerations  of  cervix,  447 

malpositions  of,  447 

prolapse  of,  447 
Uvula,  28 

Valgus,  460 

Valve  areas,  1 71 

Valvular  heart  lesions,  210-256 

lesions,  combined,  253 
Varicocele,  445 
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Varus,  460 

Vaijciilar  phenomena,  87,  92 

phenomena   in  aortic  regurgita- 
tion, 2'M)-'2:H 

sounds,  182,  183 

tension,  1()H 
Va.somotor  ilisca.sc,  517 
Veins,  alnioniinal,  3()3 

inspection  of,  S8,  24i 

pulsations  in  (see  Pulsation) 

sounds  in,  18«3 

thrombosis  of,  458 

varicose,  458 
Ventricle,  dilatation  of,  209 

hypertrophy  of,  206-208 
Ventricular  septum,  defects  of,  266 
Vertebra',  cervical,  dislocation  of,  32 

deviations  of,  33 

deviations  of,  due  to  habit  or  oc- 
cupation, 33 

deviations  of,  due  to  intracranial 
diseiise,  33 

deviations  of,  in  astigmatism,  33 

when  paljmble,  366 
Vocal  fremitus,  167-169 

fremitus,  in  pleurisy  with  effu- 
sion, 345,  348 

fremitus,  in  pneumonia,  298,  299 

fremitus,  in  pneumothorax,  332 

fremitus,  in  pulmonary  tubercu- 
losis, 308,  311 

fremitus,  spoken,  168 

fremitus,  whisperc<l,     167,     298, 
34S 
Voice  sounds  (sec  Vocal  Iremilus) 
Vomitiii'T,  in  gastric  cancer,  382 

in  gastric  ulcer,  383 

in  general  peritonitLs,  371 

in  intestinal  ol>atruction,  401 
Vomitus,  "coflfee-ground."  382 


Vulva,  eczema  of,  446 

oedema  of,  446 

varicose  veins,  446 
Vulvo-vaginitis,  446 

Wasting  diseases,   depressed  fonta- 
nels in,  7 
Weeping  sinew,  41 
Weight,  gain  in,  1 

in  infectious  fevers,  2 

in  insomnia,  2 

in  malnutrition,  2 

in  myxccdema,  1 

in  old  age,  2 

in  toxemic  states,  2 

increased  after  wasting  diseases,  1 

increased  in  dropsy,  1 

loss  of,  2 

physiological  changes  in,  2 
Weil's  diseaisc,  jaundice  in,  392 
Whooping-cough,  blood  in,  479 

oedema  of  eyelids  in,  14 
Widal  reaction  in  typhoid,  481 
Winking  reflex,  515 
Wrist,  enlargement  of  bones  in  pulmo- 
nary osteoarthropathy,  42,  43, 
47 

in  atrophic  arthritis,  47 
Wrist-drop  in  lead-poisoning,  36 
Wry-neck,  32 

X-RAY  in  diagnosis  of  Pott's  disease. 

493 
in  hypertrophic  arthritis,  499 
in  joint  examination,  487,  488- 

491,  492 

Yellow  fever,  with  conjunctivitis,  14 
fever,  jaundice  of,  392 
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